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SURFACE WATER SUPPLY OF WESTERN éﬁw @F
* " MEXICO BASINS, 1922 L

I e

AUTHORIZA'I‘ION ANI) ‘SCOPE OF WORK E

This volume is one of a series .of 14 reports presentmu resu]ts of
measurements of flow made on.streams in the United States during
the year ending September 30, 1922.

The data presented in these reports were collected by the United
States Geologlcal Survey under the following authonty conta,med
in the orgamc law (20 Stat. L. - P- 394): - s

andcd That this officer [the Dlrector] shall have the dlrectlon of the Geologl-
cal Survey and the classification of public lands and examination of the _geologxca.l
structure, mineral resources, and products of the national domain.

The work was begun in 1886 in connection with special studies
relating to irrigation in the arid West. Since the fiscal year ending
June 30, 1895, successive sundry civil bills passed by Congress hs.ve
carried the following item and appropriations:

For gaging the streams and determining the water supply of the Umted States,

and for the investigation of underground currents and artesian wells, a,nd for the
preparatmn of reports upon ‘the best methods of utilizing. the water resom'ces

T

Annual appropriations for the fiscal years ended J une 30 ~1 8.95—1923 -

1808 o e ——————— e 2 . $12) 500.:00
AB96. e - - 20, 000. 00
1897 to 1900, inelusive. .. ...... e 50, 090. 00
1901 to 1902, inclusive. .- oo e 100, 000. 00
1903 to 1906, inclusive. - _ o 200, 000. 00
1907 e e 156, 000. 00
¢+ 1908 to 1910, inclusive. .. _. . __ .. ___ . _._______ 100, 000. 00
1911 to 1917, mcluswe ............................ 1506, 000. 00
1908 i —— 175, 000, 00
1919 . U R 148, 244. 10
1920l ... mememeeo-Z-. 175,000. 00
1921 _.__ e ~.. 180, 000. 00
1922 e e 186,.000: 60
1923 e e e e L e 180,000, 00:

In the execution of the work many private ard State organiza-
tions have cooperated either by furnishing data or by sssisting in
collecting data. Acknowledgments for cooperation of the first kind
are made in connection with the descmptlon of each station bffected;
cooperatlon of the second kind is acknowledged on'page 9.

Measurements of stream flow have Been made' at about 5480
pomts in | the Umted Statés and also at many pomté m A’faska and

1 et .

f
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the Hawaiian Islands. In July, 1922, 1,540 gaging stations were
blihg [riaithided by »’thefSunway had] thel c‘mpdmﬁn f orgafizd ol ¥
Many mlscellaneousadxqchargeimﬁﬁurmm frere made at other
points. In connection with this” work dafs were also collected in
regard to pre01p1tat10n, evaporation, storage reservoirs, river pro-

files, and water/power in. many seetions of; the ceuntry: md will be
mada avaﬂable in Wa,ter-supply papers f from tlme to t1me

il Pl a

.

VSRR FPEAIET S

" ”"*’“V DEFINITIONUOF TERM&

.. Thecvolyme of water flowing i in.. a st)rem——the “rug oﬁ” qr ,ﬂ‘}d1q~
charge '—is expressed in. various terms,. each, Qf;Whlch has ‘Jbecome
associated with & certain class of wor,k :These tserm,s may b@ diwded
into two groups—(1) ‘those that represent a rate of ﬂow, as second-
feet, ga,lfons per mmute, miner’s mches, s.lgd. dlscharge in second—feet
per square mile,. and (2) those that represent the actual quantity of
water, as run—oﬁ in mchep, acre- feet and millions of cubm feet The
prmclpal terms used in this senes qf ,reports aré second-feet second-
feet, per Sgua.re mﬂe, run—otf in, mches and acre-feet They ;nay bq
deﬁned as follows: '

“Second-feet” is an ‘abbreviatior } for “oubic feet per second
second foot 1s the rate of discharge of Watér flowing in'a channel of
rectangula;r cross, section 1 foot wide and 1, foot, deep at an gverdge
velocity of 1 foot per second. TItis genera.llv used as a fundamental
unit from whi¢h others are computed. - '

“Secondrfeet.per square mile” is the average number of eubw feet
of water flowing per second from each square mile of area-drained,
on the as'é‘umptlon that the run-off is dlstnbubed umfo&mly both as

ee‘ards tu,ue and area.

“Run—eﬁ in ‘inches” is the depth to which an ‘aren would be
covereds if vall, the water flowing from it in a.given. perm({ were
uniformly"distiibuted on the surface. It is usedfor. compamng xmn-off
with rainfall, which is usually expressed it depth in inches.”’

An “acre—f(mt " equivalent to 43,560 cubic feet, is the quantlty
requlred qu ,coyer an acre to the depth of 1 foot. The term i com-
. monly. used in-connection with storage for irrigation.

The following terms not in common use are here defined:
' 4‘Stage-d1§charge relation,” an abbrevmtlon for the term “relatmn
of gage height, to dlsqha,rcre AT

“‘Control,”, a term, used to deswna.te the sectxon. or' sectlons of the
styeam;below the. gage Wh.lch detgerm;pes the stage—dlscharge relaf,lon
at the gage. It should be noted that t;he control may not be tl\e sgnym}
segfign or pectlons af all stages R

(.The {‘point-of, ﬁero ﬁow” fpr a, gagmg statn;),n 18 tha.t pomﬁ on’ ih(} ‘
gage—-—the gage height—at whlch water ceases to flow over the ‘éon
trol.
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. EXPLANATION OF DATA. .5 i

Thé« da%;a presented in this réeport cover the year beginzing: Gct(»
ber 1, 1921, and ending September: 30, 1922. -At-the begitining of
Ja,nuary in most parts of the United States muck of the precipita-
tion' in’ thé’ precedmg three months is stored as: ground: water'in the
form of snow or ice, or in ponds, lakes, and swanps, and: this stored
water phssés off in the streams during the springbresk-up. - At the
dnd of September, o the other hand, the only stored water available
for run-off is possibly a small quantity in the ground; therefore the
rin-off for' the year beginning. Octoben 1 is. practically all denved
from preéipitation: within that ‘year. ! RN

:The bage dute collected’ at ‘gaging. statmns consnst of records of
stags, mesasurements of discharge;, and'general information used ‘to
stipplément the gage heights and discharge measuremeénts in deter-
mining the daily flow. - ‘The récords of stage are obtained-either from
direct. readings. on_ a s}aff gage or from a rr?ter-st N%e rpeorder, t;hat
gives a continuous record of the fluctuations easurements of
discharge are made witha' current meter. (See Plg, -1, IE) -The
geéneral ‘methods are Outhned in *stsandard textbooks on. the measure-
tent of river discharge.” *

From the discharge measurements ratmg tables are prepared tha'b
give the discharge for any stage. The application of the'daily gage

. height to these rating tables gives the daily discharge from whlch
ﬂie ‘mionthly and yearly mean- mscharge is determined.- .~ -

*"The data presented fot sach gaging statioh in the. nrea o’ov*ered by

- thisreport comprise a deScnption of the station, a table-giving results

of discharge measuremernts; s table showing the daily’ discharge-of

the stream, and’a ‘table of monthly and yearly discharge and run-off.

It the Base date are insufficient ‘to’ determine the daily discharge,

tibles ‘giving daily gage helghts and results of dlscharge measﬂre-
thents are publisted. =

Thé -desctiption of the station gives, in: adchtlon to astMementS

regirding location and equipment, information-in:regard o any con-
ditibns that may affect the permanence of the stage-discharge relation,
eoveriiig such subjects as the oecurrence of ice; the use of the stream
for Tog driving, shifting of control, and the causerand effect of back-

witer; it glves also ‘information as to diversions that ‘decrease the .

ﬁow ‘at’"the gage, artificial regulation, maximum: a,nd xmmmum

récorded stages; and the accuracy of the records: : it

'~The table of daily -discharge gives, in: geteral, the &ascharge in

sécorid-feet ‘corresponding o the mean of the gage heights:read ench

day. At stutipris on: streams subject:to sudden or-rapid -diurnal
fluetuation ‘the' discharge obtained from the rating table and the.
mean daily gage height miay not be the trué mesn digcharge for the
day. If such stations are equipped with water-stage recorders.the

\
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mean daily discharge may be obtained by averaging discharge at
regular intervals during the day, or by using the discharge integrator,
an instrument operating on the principle of the planimeter and cen+
taining as an essential element the rating curve of the station..

. In the table of monthly discharge the column headed ‘‘Maximum”
gives the mean flow for the day when the mean gage height was
highest. As the .gage height is the mean for the day it does not
indicate correctly the stage. when the water surface was at crest
height and the corresponding discharge was consequently larger
than given in the maximum column. Likewise, in the column
headed ‘‘Minimum” the quantity given is the mean flow for the
day when the mean gage height was lowest. The column headed
‘‘Mean” is the average flow in cubic feet for each second during the
month. On this average flow computations recorded in the remain-
ing columns, which are defined on page 2, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily (1) on the per-
manence of the stage-discharge relation and (2) on the jaccuracy of
observation of stage, measurements of flow, and mterpretatlon of
records.

A paragraph in the. description of the station or footnotes added

to the tables gives information regarding the (1) permanence of the
stage-discharge relation, (2) precision with which the discharge rating
curve is defined, (3) refinement of gage readings, (4) .frequency of
gage readings, and (5) methods of applying daily gage. heights to
the rating table to obtain the daily discharge.!
. For the rating tables “ well defined” indicates, in general, that the
rating is probably accurate within 5 per cent; “falrly well defined,”’
within 10 per cent; ‘“poorly defined,” .within 15 to 25 per ceni.
These notes are very general and are based on the plotting of the
individusl measurements with reference to the mean rating curve.

The monthly means for any station may represent with high aceu-
racy the quantity. of water flowing past the gage, but the figures
showirg discharge per square mile and run-off in inches may be
subject to gross errors caused by the inclusion of large nongons
tributing districts in the measured drainage area, by lack of infor:
mation. concerning water diverted for irrigation or other use, or by
inability to interpret the effect of artificial regulation of the flow of
the river above the station. ‘Second-feet per. square mile” and

“run-off in inches” are therefore not computed if such errors appear
probable.. The computations are also omitted for statmns on streams
drmnmg areas in which the annual rainfall is less, than 20 meheﬁ.

i¥ora more détailed’ discussion of the | aocuracy ofstream-flow data, see'Gro#et’ N. €., a:ml’ ‘l:'ont, ¥ C
Xeetiracy of streami-flow data: U. 8. Geol. 'Survey Water-8upply Paper 400, pp, 53-59; 181& .

!
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All figures representing “second-feet per square mile” and “ run-off
“in inches”” published by the.survey in earlier reperts should be used
with caution because of possible inherent.sources of error not known
to the survey.. - .0

Many g&gmg statlons on. streams. in -the irrigated areas of the
United States are located above most of the .diversions from those
streams, and the discharge recorded does not show the water supply
available for further development, as prior appropriations below the
stations must -first be satisfied. To give an idea of the amount of
prior appropriations, a- paragraph on diversions is presented in- each
station description. The figures given can not be considered exact
but represent the best'information available.

The table of monthly discharge gives only a general 1dea, of the
flow at the station and should not be used for other than preliminary
estimates; the tables of daily discharge allow more detailed studies
of the variation in flow. It should be borne in mind, however, that
the observations in each succeeding year may be expected to throw
new hght on data previously published.

PUBLICATIONS

Investigation of water resources by the United States Geologlcal
Survey has consisted in large part of measurements of the volume of
flow of streams and studies of the conditions aﬁectmg that flow, but
it has comprised also investigations of such closely allied subjects as
irrigation, water storage, water powers, underground waters, and
quality of waters. Most of the results of these investigations have
been pubhshed in the series of water-supply papers, but some have
appeared in the bulletins, professional papers, monographs and
annual reports.

The results of stream-flow measurements are now pubhshed annu-
ally in 12 parts, each part covering gn ares whose boundanes comclde

_with natural drainage features, as indicated below :
Part I North Atlantic slope basins.
.. - IL South Atlantic siope and eastern Gulf of Mexwo basms
o 'II].' Ohio River basin,
' 1V St. Lawrencé River bagin.
V. Upper Mississippi River and Hudson Bay basms
v VI Missouyri River basin, :
...+ VIL; Lower Mississippi River basin.
VIII. Western Gulf of Mexico basins.
IX Colorado River basin.
. Great Basin.
XI Pacific slope basins in California.
XII. North Pacific slope basins in three volumes:
A. Pacific slope basins in Washington and upper Columbia River
basin.
B. Snake River basin.
C. Lower Columbia River basin and Pacificjslope basins in Oregon.
101120—25t—wsp 548——2

ceitan
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Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources of °
the United States may be obtained or consulted as indicated below:

1. Copies may be obtained free of charge by applying to the
Director of the Geological Survey, Washington, D. C. The -edition
printed for free distribution is, however, smaill and is-soon exhausted.

2. Copies may be purchased at nominal cost from the Superin-
tendent. of - Documents, Government Prmtmg Office, Washmgton ,
D. C., who will on application furnish list giving prices.

3. Sets of the reports may be consulted. in the l1branes of the
principal cities in the United States. '

4. Complete sets are available for consultation in the local oﬁices
of the water-resources branch of the Geologlcal Survey, as follows:

Boston, Maiss., 2500 Customhouse.

Albany, N. Y., 704 Journal Building. '

Trenton, N. J.,.Btate House.

Asheville, N. C., 316 Jackson Building.

Chattanooga, Tenn 37 Municipal Building.

Columbus, Ohio, Brown Hall, Ohio State University.

Chicago, Ill, 1404 Kimball Building.

Madison, Wis., care of Railroad Commission of Wisconsin.

Ames, Jowa, State Highway Commission Building.

Rolla, Mo., Rolla Building, School of Mines and Meta,llurgy.

Topeka, Kans 23 Federal Building.

Helena, Mont., 52 Montana National Bank Buxldmg - .
Denver, Colo., 403 Post Office Building. ) Coe
Salt Lake Clty, Utah, 313 Federal Building. .
Idaho Falls, Idaho, 228 Federal Building.

Boise, Idaho, 615 Idaho Building. ]

Tacoma, Wash., 406 Federal Building. v s
Portland, Oreg., 606 Post Office Building. cee
San ‘Francisco, Calif., 328 Customhouse. . . i o v
Los Angeles, Calif., 600 Federal Building. i
Tueson, Ariz., 210 Agncultura.l Bulldmg, Umversxty of Amzona. “
Austin, Tex., Sta,te Capitol. g
Honolulu, Hawa,n, 25 Capitol Building. . O o

A list of the Geological Survey’s pubhcatlons may be obtp,u;ed by
applying to the Director of the Umted States Geologlcal Survey,
Washington, D. C.-

Stream-flow records have been obtained. at about 5, 480 poiﬁts
the United States, and the data obtained’ have been pubhshéd ’m the
reports tabulated on pages 7 and 8. S

SIS ST FR RN
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Stream-ﬂow dala 4 réporis. of the United States Geologmal S.wwey
[A-Annual Report; B=Bulletin; W=Water—8upply Paper] !

>

Report ". Character of data . "] Year,
10th A, pt. 2. ...._| Discriptive thformation only__o____.._._____: - Eee '
11th A, pt. 2-.-___| Monthly discharge and descriptive information . ... ... e 1884toﬂ;ptam
12th &, pt. 2. )i d0e e, | 1ss§9w Jun930,
13th A, pt. 3.._..| Mean dischiarge in second-feet. .. '1884 t6.Dec. 31,
14th A, pt. 2._____| Monthly discharge (fonig-time records, 1871 to 1893 ) 'mgﬂ o D Dec. 81,
Descriptions, measurements, gage heights, and ratings...._... S 1893 and 1894,
-.-| Descriptive information only.____ . . . ceciennen
40...-...--_._. Descriptions, measurements. gage heights, *rstmgs. and monthly ..
discharge (also many data covering earlier years).
) 2 SO, .--| Gage heights (also gage heights for earlier years)..................; -.’

1806.
lsth A, pt. 4. Descriptions, measurements, ratings, and monthly discharge (also 1895 and 1896,
similar data forsome earher yearsﬁ
Wb ........_I..| Descriptions, measuremen e heights, eastern United | 1897.
T States, eastorn Mississippl iuver, Missonrl ‘River above juno-
.« .1 _tion with Kansas.
W 16......c....__| Descriptions, measurements, and gage heights, wesﬁem Mississippi 1807,
. élivtee; below junction of Missouri and Platte, and western United

N : tal .
19th A, pt. 4. .....| Descriptions, messurements, ratings, and monthly discharge (also 1897,
< some long-time redords).

Measurements, ratings, and gage heights, eastern United Stntes, 1898,
Mgastem Mississippi River, and Misscuri River.

%asti.reements, ratings, and gage heights, Arkansas River and western| 1808.
. ni

Monthly di&mharge'(slso for many earler years)
ﬁtmns, measurements, gage heights, and ratinss

4 Mont y discharge...._..... ... PR X
W 47 to 52. Descriptions, measurements, gage heights, and ratings_..__...._.. -1 1900.
224 A, pt. Mon;ﬁ discharge. ... _..___ 1900.
W 68, li) ions, measurements gage heights, and ratings. . 1801,
W75 | Monthly diseharge. . _....... . e 1901, .
ws2 Completedata. ..o .. ...__.__ 1002. )
W 97 to 100 do 1803.
W14 1904.
W 165 to 178 1806.
W 201 tg214 1606.
W 241 t6.252. 1007-8,
W 26116 272 1909.
W 281 0-202. 1910.
W 301 to 312 1911,
‘W 321 t0.332. 1912,
W 351 £0'362_ . 1013,
W 38] to 304 1914,
W 401 1915,
W 431 /| 1916,
W 451 107,
W 471 1918.
W 501 1919-20,
W 521 1921, -

The . 're‘cordé' at most of the stations discussed in' these reports
e\itend over a series of years, and miscellaneous measurements at
many points: other than regular gaging stations have been made
each year. An index of the reports containing records obtained
prior:to 1904 has been publlshed in Water-Supply Paper 119.

“The following table-gives, by years and drainage basins, the num-
bers of the papers on surface-water supply published from 1899 to
1921.. The data for any particular station will, as a rule, be found in
the reports covering the years during which tahe station was main-
tained. - For . example, data for Machias River at W'hltneyvﬂle,

Maine; 1963 ° te 1921, are published in Water-Supply Papers 97, i24,
165, 201, 241, 261 281, 301, 321, 351, 381,401, 431, 451, 471,.501, and
521, whmhcontam records for the New England streams from 1903 to
1921 Results of mzscellaneous measurements ‘are published by
drainage basins. - ST
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" CALCASIEU RIVER BASIN . it ' 9
COOPERATION

The work of measuring streams in Texas during the year ending
September 30, 1922, was carried on in cooperation ‘with the State
through the Board of Water Engineers, consisting of John A. Norris,
chairman, C. 8. Clark, and A. H. Dunlap, to whom special acknow-
ledgments are due.for the efficient and cordial manner in which they
represented the State in the cooperative investigations.

Acknowledgments are due to the United States Bureau of Re-
clamation for records furnished and general assistance rendered at
the stations on Pecos River in New Mexico, and to the United States
Weather Bureau for climatologic data and equipment for the evapora-
tion station near Austin.

Assistance in the collection of records by furnishing funds or other-
wise has been given by the cities of Corpus Christi, Dalla,s, Fort.
Worth, and San Antonio, the Pecos Valley Lines, Louisiana Gravity
Canal Co., Walker-Caldwell Co., Guadalupe Water Power Co., Medina
Valley Irngatxon Co., Zlmmerman or Imperial Canal’ 00., Waid
County Irrigation Dlstnct No. 1, and Ward County Water Improve-
ment District Nos. 2 and 3.

Acknowledgment is made in the descnptlon of gaging stations for
records furnished by cooperating parties.

DIVISION OF WORK

Data for stations in Texas were collected and prepared for publica-
tion under the direction of C. E. Ellsworth, district engineer, who was
assisted by Clarence E. McCashin, Donald A. Dudley, Donald S.
Wallace, Trigg Twichell, Robert G. West, H. C. Pritehett, T. A.
Slack, and Kate Casparis.

The records were received and the manuseript assembled by J. d.
Dirzulaitis.

GAGING-STATION RECORDS

CALCASIEU RIVER BASIN
CALCASIEU RIVER NEAR OBERLIN, LA.

LocarioNn.—In NW. } sec. 7, T. 5 8., R. 4 W., at Oberlin-Mittie highway bridge,

3% miles west of Oberlin and 11 miles in an air line above mouth of Whiskey
. Ghitto Creek.

DiainaGe AREA.—Not measured.

Recorps AvarLaBLE.—August 21 to September 30, 1922.

Gage.—Gurley elght-day water-stage recorder on downstream side of bndge near
left bark.

‘DiIscHARGE MEAsunnumms.—Ma:de by wading or from upstream side of bridge.

CHANNEL AND CcONTROL.—Channel curved. Both banks composed of sand,
medium in height, wooded, and subject to overflow. Bed composed of clean,
fine sand; shifts. One channel at low stages and several channels at high
stages. No well-defined control.
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\
EXTREMES OF DISCHARGE.—Mukitiiim *stape ‘diring the period August 16 to -
September 30, from water-stage recorder, 5.0 feet from 4 to 7 a. m. August 28
- (discharge, ' 592 sécond-feet) ; minimum stage, 1. 24 feet; September 30
(discharge, 70 second:feet). S
Ice.—None. T B e o ;'
Diversions.—None. . ) . o
REecuLATION.—None. oo b o T
Acturicy—Stage:dischiarge relatioh not permanent. - Rating curvé well definéd
for all stages. - ‘Operation of water-stage recorder satisfactory. - Muan dafly
. gage beight:obtained from recorder graph- by. ingpection or by .ise of plani-
meter, . Daily, discharge determined by indirect methad for shlftmg gontrol,
. except ps- J,mted in footnote to dally-dlscha,rge ta.ble Records good

b N P Y

Dzschwrde mebsirements of Caleasiew River near. Oberling La., durmy the ‘year emdmg

Sept. 30, 1922 i
. i - - A
T T TUTE Y Ty T Y T s 7o
: : . Gage | Dis- ) i . Gage | Dis-
Date | . 1}, Made by~ harent | chugge ([ Detesfi  Madebyr “heﬁt charge’

. ot - . N
T L3 PR - —— 2 ot

eet cft f . F ch.—
e 4';5 Aug. 26 McCashmandffoseph.. ﬂ?ﬁ e

Apk. 56 | ENswottt and Bradtor| 449
%, ‘ ;gégz Sept, 2 Josepha;; Lop--;emn--] k804 1 122

A, 13 &‘?thf; e Breciord r
ST TS B USRS A A N . S S

o po i B

l)azly dzscharge in second-feet of Calcasieu River near Oberlin, La.., for the ?eriod
I L .Aug 'IStuSept 30 1:7.7. RO A R

.

Day Aug. | Sept. Day Aug. | Sept. Day Aug. | Sept.

'

Note.—Discharge Aug. 16 and 19 from measurements made at that time. Discharge Aug. 21 and 22
from staff gage readings. -Dibcharge Aug. 23 partly éstimatetl, pwing t¢ incomplete gage-height records.
Discharge obtained by applying’ to rating table gage heights for fractional parts of a day on Aug. 24 and
26-29. No record Aug. 17, 18, and 20.

oA LD FATT T age s

Monthly discharge of Calcasieu ,«Rivgr n&a% Olbgr;elm, La..for the pemd "Aug. 21 to
ept. 3 2

S i : -' o bid

e ' |'" Digeharge inﬂecond"feet B .
Month Lo !l Ruseoff in

) acre-feet
Maxinivds | Minimom |~ Mesn
ROREAIN (NP SR S s TR
Avinrtist 2181 e S T
September . 138 70 108
e > . LT . ro—
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CGALCASIEU RIVER NEAR KINDER, LA,

LocarioNn.—In sec. 31, T. 6 8., R. 5 W., at Gulf Coast Railroad bridge, three-

fourths of a mile below mouth of Whlsky Chitto Creek and 4 miles west of
- Kinder.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 23 to September 30, 1922.

Gage.—QGurley 8-day water-stage recorder, attached to downstream side of
railroad bridge pier; inspected by J. L. Joseph.

DiI8cHARGE MEASUREMENTS.—Made by wading or from upstream side of railroad
bridge.

CHANNEL AND cONTROL.—Channeligtraight for 300 feet above and below the
station. Both banks medium in height, composed of sand and clay, heavily
wooded, and subject to overflow. Several channels at high stages. Bed
composed of fine sand; clean; shifts. No well-defined control.

EXTREMES OF DISCHARGE.—Maximuwm stage during the period Aungust 23 to
September 30, from: water-stage recorder, 3.44 feet.from 1 to 6 p, m. Au-
gust 28 (discharge, 1,260 second-feet); minimum stage, 1.17 feet from 8 to
12 p. m. September 30 (dlscharge 423 second-feet) L

Ice.—None during year.

Diversions.—Kinder Canal Co.’s pump dlverts water 2 miles- upstream and
above mouth of Whlskey Ghltto Creek. About 7,000 acres of rige were
irrigated in 1922.-

REecuraTioN.—Kinder Canal Co.’s pump affects flow at low stages.

ACCURACY ~—Stage-discharge relation not permanent. : Rating curve well
defined for all' stages. Operation of recorder satlsfactory. Mean. daily

gage heights obtained from recorder chart by inspection or by use of plan-
imeter. Daily -discharge -aseertained by indirect method for shifting con-
trol, except on August 24 when it was partly estimated owing to incomplete
record. ‘Records good

Discharge measurements of C’alcas;eu River near Kinder, La., during the car ending
Sept 80 1922 i ’ﬂe

Gage | Dis- - Gage | Dis-
Date Made by— - height | charge Date Made by height | charge
' “Feet | Sec.ft. Feel | Sec.ft.
Apr. 26 | Ellsworth and Brad- Aug. 15 MeQashu:\ and Lee-...| 273 949
13 {1 SR, 4,11 1, 560 ‘McCashin and Joseph .| 2,24 822
12 McCashin and Brad- . Sept. 2 Joseph and Lee:..__.. . 1.68 587
oo forda el PO 4.62 ,1, 610 :

Dmly dzscharge, m second-feet of Calcasieu River mear Kznder La for the period
Aug. 23 to Sept. 30, 1922 - .. . .

" Day | Aug. | Se

-

. B288R |

%
=

t. || Day Aug. | Sept. Day Aug. | Sept.

§883




12 SURFACE WATER SUPPLY, 1922, PART VIII

Monthly discharge of Calcasieu River near Kinder, La., for the year ending Sept.
30, 1922

Discharge in second-feet
Run-off in

Month.
acre-feet
Maximum | Minimum | Mean

August 28-31. e ee———— *1,230 676 903 16, 100
September. ..o i 658 | - 430 537 32,000

TRINITY RIVER BABSIN
WEST FORK OF TRINITY RIVER AT BRIDGEPORT, TEX.

LocarioN.—At suspension bridge on Balsora-Bridgeport. road, half .a mile
southwest of center of Bridgeport, Wise County, a quarter of a mile above
Chicago, Rock Island & Gulf Railway Co.’s pumping plant, and 1 mile
below mouth of Gentry Creek.

DraiNaGge AREA.—1,060 square miles (measured on standard topographic maps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert
T. Hill, of the United States Geological Survey; scale, 1 inch=25 miles.

RECORDS AVAILABLE.—OQOctober 1, 1914, to September 30, 1922. Records of
stage have been obtained by the United States Weather Bureau since
August 12, 1908. )

Gace.—Weight-and-tape gage of the Mott type, fastened to downstream side of
bridge, 56 feet from north end of guardrail; read by Mrs. U. E. Byers or
Eugene Hembree.

DiSCHARGE MEASUREMENTS. ——Ma.de from downstream side of bridge or by
wading.

CHANNEL AND CONTROL.—Bed composed of clay, gravel and sand. Banks are
high, slightly wooded, and are overflowed at a stage of 25 feet. Channel
straight above and below station for 100 feet. Control is rock outcrop
three-quarters of a mile below station.

EXTREMES OF DPISCHARGE.—Maximum stage recorded during year, 21.9 feet at
6 p. m. April 26 (discharge, 9,800 second-feet); no flow, February 4-20,
March 5-8, 14, and August 8 to September 30.

1908-1922: Maximum stage recorded, 28.9 feet June 8, 1915 (discharge,
not determined); no flow during several periods.

Ice.—None reported.

DiversioNs.—Practically the only diversion above station is by city of Bmdgeport
which diverts a small amount for municipal uses.

REGULATION.—None.

Accuracy.—8tage-discharge relation practically permanent except for extremely
low stages when small cracks in the rock control affect the rating. Curve
well defined below 11,000 second-feet. Gage read to hundredths once daily
and oftener during floods. Daily discharge determined by applying mean
daily gage height to rating table, except October 1 to April 3, when indirect
method for shifting control was used. Records good.

* . The following discharge measurement was made by D. A. Dudley:
February 21, 1922: Gage height, 1.28 feet; discharge, 0.5 second-foot.

"*2 Published in earlier reports as Trinity River at Bridgeport, Tex.
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Daily discharge, in second-feet, of West Fork of Trinity River at Bridgeport, Tew..
. for the year ending Sept. 30, 1922

Day Oct. | Nov. | Dec Jan. Feb. | Mar, | -Apr. | May | June | July | Aug.
16 0.5 1.3 0.3 0.3 0.3 11 2,520-7 878 4.3
16 .5 1.3 .3 .2 .2 52| 1,360 710 3
13 .6 1.2 4 .2 2 12 1,120 | 106 974
11 W7 1.2 .3 1 854 | 830 321
8.5 .8 1.2 I 28 PR I 1,470 424 | 878 202
6.0 .8 1.1 [ 15 PSR- eveneez]1, 530 277 ] 401 116
3.9 .7 1.0 1S 15 IO P 998 97 |1,

2.3 .7 1.0 .8 - 424 1,500 {1,310 33
2.0 .7 .9 7 I .2| b8 4,460 | 614 20
18 .7 .8 L3 |eenenn .21 390 950 | 181 16
1.6 7 N4 1.3 .1| 806 +998 | 01 14
1.4 .7 .7 L2 .1 {1,770 1,070 12
L2 .7 .7 11 .111,000 1,310 2 9.7
1.0 .6 .7 1.1 321 50| 15 8.2
1.2 .6 7 .9 16 156 200 13 8.2
15 .6 .7 I ISR 8.2 100 244 9.4 6.8
1.3 1.4 .7 7 3.9 494 66 7.9 5.5
1.3 1.3 N4 [ 3 PO 2.9 | 187 288 7.9 4.3
L2 1.3 .7 .6 21 43 179 6.5 3.3
1.1 1.3 .6 .4 L6 29 102 8.5 3.3
1.0 1.3 .8 4 .2 1.4 25 64 6.5 3.3
L0 L2 .6 P 8 1.2 25 1,120 5.2 2.4
1.0 1.1 .6 .3 .2 10| 244 50| 52 2.3
1.0 1.1 .5 .3 .2 .8 355 266 5.2 23
.9 L1 .6 .2 .2 3.9 5270 49 5.2 23
.7 1.0 .5 20 B .8 19,560 5.2 2.2
.8 1.0 .5 .1 .4 .7 18,120 32 4.8 21
.5 L1 - .4 .1 .3 .7 |4,610 4.8 2.0
.5 1.3 .3 N I, 6.2 |4,180 4.8 1.8
.4 1.3 .3 N 16 {3,620 13 4,1 1.7
I 7} I .3 . [ S O 12 |ccecmeen 1.7

Nore.—No flow Feb. 4-20, Mar. 5-8, 14, and Aug. & to Sept. 30.

Monthly discharge of West Fork of Trinity River at Bridgeport, Tex., for the year
e'ndmg Sept. 30, 1922 :

) Discharge in second-feet
Mo =10
M um | Minimum | Mean
............ 16 0.3} 3.23 199
1.4 .5 .91 54.1
L3 .3 .74 45.5
..... 1.3 .1 .60 36.9
.5 .0 11 6.11
el : 51 ‘0 3.80 234
. - . 9, 560 5.211,710 02, 000
4, 460 12 678 41, 700
..... 1,310 41 241 , 300
: g 974 | 1.7 59.9 . 3, 680
ugust........o__.oo_ Ll | 1.6 .0 . 141
The yetr . e 9, 560 0| 2 162,000

quu.—-No flow during September.
WEST. !'oﬁ,l ‘PF TRINITY RIVER AT FORT WORTH, TEX.: . !

,LocA'm N.—At old intake > pump house of Fort Worth Power & nght Co.’s plant,
o ort- Worth, Tarrant Coundy, one-fourth mile below thouth ‘of Clehr Fork
L tﬂmy ‘River hnd ‘150 féet above Paddock viaduct, / -
Dn.umum ARBA 2, 420 square miles (measured on post-ronte map 0£ Texas)

PR
. - IR
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Rrcorps avarLaBLe.—October 1, 1920, to September 30, 1922.. Records of stage
have been kept by United Sta.tes Weather Bureau at Paddock viaduet since
March-1, 1910.

Gage.—QGurley graph water-stage recorder, located in the old pump house of
Fort Worth Power & Light Co.

DiscaarGE MEASUREMENTS.—Made by wading, from highway bridge, 1,000 feet;
above gage, or from North Twelfth Street bridge, 2 miles below, gage.

CHANNEL AND CONTROL.—Channel straight for 500 feet above and 1,000 feet
below section. Right bank high, brushy, and not subject to overflow. Left
bank low, with a protection levee, but subject t6 overflow at high stages.
Bed composed of rock, gravel, and clay. Control is a concrete dam ]ust
below gage and is permanent.

EXTREMES OF DISCHARGE ———Maxnnum sta.ge during year from water-stage
recorder, 23.95 feet at 12.20 p. m. Apnl 256 (discharge, 85,000 second-feet,
determined as follows for Clear Fork of “Trinity: By city of Fort Worth
engineers by slope method using Kutter's formula. Average hydraulic
factors from six cross sections between Marys Creek and Frisco railroad
bridge. A=17,700 square feet; P=2,449 feet; R=7.2 feet; n=0.055;
§=0.0015; v=4.2 feet per second; Q=74,340 second-feet. Discharge for
West Fork of Trinity River at Lake Worth dam determined by formula,
Q=3.33 LH%, H=26 inches, Q=8,100 second-feet. Inflow between gage
and points measured estimated &t 2,500 second-feet.) Minimum stage,
0.92 foot, December 6, determined by comparison with Weathe{ Bureau
gage and subject, to error (discharge, 1.4 second-feet). -

1910-1922: Maximum stage that of April 25, 1922 .(This is the highest
stage at this point of which there is any authentic record). No flow during
several periods of record. :

Ice.—None during year.

Diversions.—The city of Fort Worth" dwerts for mumclpal use about 15 second-
feet from the storage reservoir on the West Fork, known as Lake Worth.

RecuLaTioN.—Flow is partly regulated by. the storage at Lake Worth, which has

.. a capacity of about 30,000 acre-feet.

ACCURACY.—Stage-dischaI‘ge relation permanent. Rating curve well defined
from 0 to 14,000 second-feet and extended to cover range of stage by use of
one slope measurement at gage height of 23.95 feet (seé footnote to discharge
measurements). Operation of water-stage recorder not satisfactory. Daily
discharge determined by applying to rating table mean daily gage height
obtained from recorder graph by’ inspection or by use of plammeter, except
as noted in footnote to daily-discharge table. Records fair.

Dzscharge measurements of West Fork of Trinity Rwer at Fort Worth Tea: du‘fmg
the year ending Sept. 30 1 922

" Date Madé by— onge | ol | Date Made by— h““ B c,?a‘;s
Feet | Sec.ot. . ‘ Feet | Sec.ft.
Oct. 23 | C. E. Ellsworth. - Lis| 25 | Apr. 28 23.95 (85, 000.
Feb. 22 | D. A. Dudley,.....-.2]| 1.08.|. 13 . gm 6.40 | 5,510
Apr. 7 C.E.Ellsworth..._.... 3.47°( 1,560 Se'pr: 15 Rt orth.’” .95 62,0

Maxlmum discharge dete ad as follows; For Clear ork 'of ’I‘rinity Rwer by city of I,?ort Worth
englxmers by slope method, g Kutter’s formula.. Aveétpgé b, dranﬂu fabtors. i frony six cmss,sectious
between M: reek and Frisco railroad bridge, A=17,7 ]@x Pc(} eﬁh%*? 2, p==0 055,
S %ﬁ'm"*{ﬁ i G o R T R e R

I Q= =26 incl e Secon 41 een,
m%aisglg;eme;% estimated at 2, 500"second foet. ! e Bttt
ima
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Daily discharge, in second-fceb of West Fork of Trinity River ai Fort Worth, Tezx.,
for the year endmg Sept. 30, 1922

o :.‘,,'. N . . 4 Sy s
“Oct. | Nov. | Dec. | Jan..| Feb | Mar. | Apr. | May | June | July | Aug. | Sept.
i . N ] . 122 Ehs N
20| 2 52 7.2] 14 14 17 | 6,600 | 364 40] 12 20,
<201 22 {20 }. 84| 12 9.6 15 {5,970° 490 |- 130 | 12 9.6
2 1,24 80, ) 84 11 9.6 | 276 | 5340 | 660 4(_36 12, 9.6
T8 20 7.2 18 |11 | 3,960 4,080 | 1,026 | 179 | 1t 9.6
84| 2¢ (42, | -84 15 11 748 (2,100 | 919 | 183 {.11;. | 8.4
8.4 | 24 .41 96| 11 11 295 | 1,040 | 1,000 | 344 [ .96 5.2
8.4 §4 5.2 20 9.6 | 9.6]1,320] 716 {1,320 317| 9.8 g.s
8.4 25 6.0t 6.0 11 11 {2100 {8,560 |1, 17 ‘8.6
8.4 25 7.2 6.0 9.6]| 12 |2,670 28,400 | 1,350 | - 134 { . 42 3.6
20 25 15 20 9.6 | 11 A 9,580 | 1,310 18 4.4
84| 24 12 6.0 11 9.6 | 1,520 | 4,780 | 1,480 74 . .| 6.0
8.4 | A 12 6.0 11 9.6 |1 4,240 | 1,050 551111 4.4
20 | 2 .15 |,6.0] 96| 11. |1,010- 4,080 | 580 52 ¢ 11 4.4
. 20 2. |12 84| 96 061, ,040 | 376 521 9.6 3.6
' 20 25 |1 84| 06| 961,322,801 278 | +-52:[;1'0.8 2.8
24 2 961 ‘84 11 8.4 | 1,000 2,100 | 210 367 11 3.8
25 25 84| 841 11 8.4 7 1!370 167 (L84 F 3.6
25 25 84| 84/ 11 8.4 | 502 167 40117 5.2
25 25 84| 847 11 7.2 | 3B ms 160 33| 28 | -6.0
25 | 24 | 7.2{.844f 96| 8.4 278 | 583 | 137 aLl 1 | 60
24 24 7.2 | 84| 84| 72| 228| 400 112 iv J*; |1 52
24 | u 6.0| 9.6, 15 6.0! 1711 865 99 51 5. 7.2
2% | A 7.2 11 11 6.6 1601 991 ] .20 3.0} H"
24. | 2. 6.0/ 12 9.6 72| 1691370, 86| 241 36| 12
24 [ 6.0 22 9.6 | 40 |47,300°| 1,420 - 66 |"'-1¥'F 3.6 11
: I BT ) o sl dn ) .-
g‘g 17 7.2 12 66 (27,200 982 60 18[ 4.4 o6
ool g2t T2 a2 40 [11,400°| 604 et .| 9.6 8.4
M| 84 ) 841 12 40. | 5840} 428 | . 170 9.6 7.2
527 18 '1'9.8 ["2% 9 ,500 | 833 |° 178081 6.0
7.2, 8,4 ! 18 130 - | 8,500 | 338 46 ) .17, 9.6 5.2
6.0 14 98 ... 202 |l ) 17 96 .o

© NofE. ~=~Owing to incomplete record; discharge determined from staff gsge reading Ovt:8, 15, Nov. 26,
Deec. 19, Jan. 1, 14, Sept. 23, 30; discharge partly estimated Oct. 16, Dec. 3, 31, Jan, 7,31, Feb. 21, 27, 28,
Mar 2,7 8 Mg , 28, May 6, July 1, Aug.26,and Sept. 2. Dlscharge determined from gage helgh ]

par isort with Wedather Bureau 'gage, and subject to some eftot"oct. 1 7, 914, No .

27 Dec 214-9, Jan, 8-13, 15720, Feb. 25, Mar. 25-31, A{)r 3, May 5, Aug. 7 to, Sep 24 -29.
cha{ge {A‘bg 3-5,24-27, and Ma é—l”l determmed by applying to mting table gage helxh%s for Irﬂctional
parts of a day.

L

Monthly dzscharge of West Fork of Trinity River at Fort Worth, Tea: fdr the year
endmg Sept 30, 1922 -

R L : . A,,r,
o ' o Dischargeinsecohdfeet" R” fin
. i .| Run:o!
Month : : : e
! Maximum'| Minimuoii { < Méan '{- .
25 © 2.0 18t 996
31 7.2 27, 1,350
80 14 1370 799
25 . ,8.0{.,, 1208} . 664
80 8.4 " 1%8 766
130 6.0:]- 287 1,460
47,300 15 .Aﬁ%‘ 261, 000
28,400 292 - |''8,3! 208, 000
.L,690 [, 45 . 520 ,. 30,900
466 17 .81 . 55620
12 3.6 L IL8Y . 728
_ % - 28 8 415
47,300 1.4-1.. 708 - .. 513,000
ver 4
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TRIRITY RIVER AT DALLAS, TEX.

LocatioN.—On Commerce Street viaduct in Dallas, Dallas County, 800 feet
below Texas & Pacific Railway bridge, one block frém county courthouse
one block upstream from union station, 3 miles by air line and 5 miles by
river below confluence of Elm Fork and West Fork of Trinity River.

DRAINAGE AREA.—DB,920 square miles (measured on standard topographic maps;
post-route maps; and topographic map of Texas, compiled in 1899 by
Robert T. Hill, of the United States Geological Survey; scale, 1 inch=25
miles).

* RECORDS AVAILABLE.—October 1, 1898, to December 31, 1899 (discharge not
computed); July 1, 1903, to December 31, 1908, and October 1, 1920, to
September 30, 1922. Gage readings by United States Weather Bureau
available since 1903.

Gaee.—Chain gage attached to downstream handrail of Commerce Street
viaduct; read by C. J. Anderson. From October 1, 1898, to December 31,
1899, gage was at Turtle Creek pu.mping plant, 2 miles above present gage.
Relation between gages not known.

DIsCHARGE MEASUREMENTs.—Made by wading, from upstream side of Com-
merce Street viaduct, or from ‘“ Millers Ferry”’ bridge about 6 miles down-
stream from gage.

CHANNEL AND cONTROL.—Channel practically straight for 1,000 feet above
and 600 feet below station. Right bank medium in height, composed of
clay and gravel, wooded and subject to overflow, left bank high, fairly
clean, and not subject to overflow except at extremely high stages. Bed
is composed of clay and gravel and is fairly permanent, Low-water control
is a gravel and clay shoal, 300 feet below gage. High-water control not
known. A lock and dam, 13 miles below gage, will back water at station
to a gage height of 11.65 feet when chkets are closed. This, however,
seldom eoccurs.

EXTREMES OF DISCHARGE.—Maximum stage recorded . during year, 42.35 feet
at 5.15 &. m. April 27 (discharge, 75,100 second-feet) ; minimum stage, 4. 32
feet at 4.30 p. m. September 8 (dlscharge 19 second-feet). :

1898-99; 1903-1906; 1921-22: Maximum sta.ge that of Aprll 27 1922
minimum stage that of September 8, 1922.

Mazximum flood on record from United States Weather Bureau records,
52.6 feet at 6 p. m. May 26, 1908 (discharge not determined). During
drought of 1917-18 discharge was practically zero,

Ice.—None reported during year.

DrversioNs.—Only known diversions are for municipal uses. No irrigation
of importance above.

ReeuLatioN.—Low-water flow is partly regulated by municipal dams on, West
Fork, 40 miles above gage and on Elm Fork, 6 miles above gage. - -

Accuracy.~—Stage-discharge relation permanent. Rating curve well deﬁnet‘i

. from 20 to 75,000 second-feet. Gage read to hundredths twice ds,ily,
except as follows: February 18 to 21, Weather Bureau gage-height records
of one reading daily used; April 5, seven readings used; April 25, five. repd-
ings used, April 26, 19 readings used; and April 27, seven readings ‘uséd.

-Daily discharge determined by applymg mean daily gage helght to ratmg
table. Records good. )

N
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Discharge measuremésits of Frinity River at Dallds, ‘Tex., during the year ending
Sept..30 1922

N B g 'R T N T 1. R A |

‘Date |~ Madeby—. - | G20 | Die i pate | . uMadeby— |30 Dl
Yot hel R S ST VT L AT, ML SR v

Oct. 23{C. E Ellswoxth ‘ iut &63.—”15' ‘A 26 | C.E. McC shin "3%67:4 S&c’%o

ct. .E. KRNERS FVY ¥ 9 |i /A 2 e .

Dec. 28 | R. G. West_ ... 4 23:6 P b7 S 1 42,12 | 73,100

Feb. 23 | D. A, Dudley.:_.. .5:606 1 522 {f Aug. 27 | C. E.. Ellswotth.-.._,_u“ 470 | .

Apr. 5| C.E.Ellsworth__..___. 36.15 (29,200

Dazly deschargc,.m second-feet, of Tnmty River af Da&la,s, Tex. far ‘the year fmdmg
Sept. 30, 1922 e

Py

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May |June |July | Aug. |'Sept.

—

36| 75| 75| 187(13,200 | 1,200 | 121}, 5L 22
60 20

000 | 2, 2,260 40 28
28 33 78 54 | 18,600 | 3,260 | 5,000 | 680 38 24
28 30 66 51 12,500 | 1,810 |6, 460 38 24
26 30 83 43 | 8,600 | 2,900 | 6,180 |, 340 36 20
24 ‘30 80 48 | 6, 66,300 | 5,800 | 310 33 20
24 51 54 46 | 5,300 | 58,400 3,460 2651, 30 22

26 57 43 46 | 3,580 | 34,800 | 2,080 | .:200 28
30| 46 40 43 [ 2,170 | 20,200 1’%38’ 1541 28 22
36| 40 40 43 | 1,570 | 11,700 1, S 129) 28’ 22
36| .40 40 43| 1 8,020 | 950 | 118 33 22
30 40 40 43| 1, 6,130 | 700 | 105 36 24
28 40 40 43 [ 1,200 | 4,480 | 680 o4 36 22
26 36 38 43 | 1,250 | 9,746 600 |- 78] - 28 22
22 38 43 43 1,250 ,100 | 460 51| ..28 24
. 22 36 33 43| 1,250 | 2,320 | 310 46 33 30
b 22 30 38 46 ' 1,250 | 1,480 | 310} I54 33 28
22 43 340 | 1,150 | 825 | 118 '36 26
2 43 190} 2 , 265 63 36 22
24 43 07 4,120 | '200 87 38 24
2% 230 | 8,080{ 190 | - 54 33 24
: 26 36| 7,020 ] 2,200 |. 190 51 30 24
t 2 54 162,300 1,930 | 181 51 g 24
28 63 | 72,100 | 1,630 | 19 22
" 30 o4 30,600 | 1,200! 181 1. 261 26
40 105 | 20,800 825 1 163 Bl ﬁ 26
40 102 | 15,000 826 | 154 81| 28 26
s 102 |- 800 |.ocooo- 51| | 24 |eeenen-

. . o

Monthly disch;n"gé of Trinity;Rivm“ ;zt Dallas, Tex., for the year ending Seipjt(. ‘30, 1922

Discharge in second-feet R #in
un-o
Month acre-feet
Maximum | Minimum | Mean
,

October 72 22 41.7 2, 560
November. ... .. 57 26 41.2 2,450
December. ——— ——- 40 22 28.5 1,750
66 28 42.6 620

81 33 5.2 3,010

105 30 56.3 8,400

72,100 137 | 10,900 649, 000

66, 300 800 { 9,490 584, 000

6, 154 | 1,560 , 200

2,260 46 272 16, 700
51 24 33.1 2,040

30 20 23.9 1,420
The year ..o 72,100 20 | 1,880 1,360, 000




18 SURFACE WATER SUPPLY, 1922, PART VIII

ELM FORK OF TRINITY RIVER NEAR DALLAS, TEX.

. "
LocaTtioN.—A# city of Dallas pumping plant and dam (known as Record Cross-
ing plant), 300 feet above Record Crossing highway bridge, 2,800 feet above
Chicago, Rock Island.& Gulf Railway bridge, 1.2 miles above confluence with.

. West Fork, and 5 miles northwest of Dallas, Dallas County.

DRAINAGE AREA.—2,480 square miles (measured on post-route map of Texas).

Rrecorps avaiLasLe.—October 17, 1920, to Septemnber 30, 1922 o '

GaceE.—Vertical staff in three sections, attached to pump house, read by w. J.
Selby.

DISCHARGE MEASUREMENTS.—Made from Record Crossing highway bridge, 2000
feet below gage, from Rock Island Railway bridge half a mile bélow or by
wading.

CHANNEL AND CONTROL.:—vBed composed of sand and gravel; shifting: - Controt
is eoncrete dam; permanent. Left bank high, wooded, and not subject to
overflow, except at extremely high stages. Right bank medium in height,
wooded, ‘and subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recarded durmg year, 20 20 feet at
10 a. m. April 27 (discharge not determined; backwater from Trinity River
exigsted on this day which aﬁected gage helght), no flow durmg several
periods.

1920-1922: Maximum stage recorded that of April 27, 1922 no flow
during several periods. ' .

Ice.—None reported:

Diversions.—No diversions except for municipal use, the’ Iargest being at the
Record Crossing plant. The sum of all the diversions is believed to be onlyj
a small percentage of the total run-off during years of ordinary flow.

ReaunaTioNn.—Flow regulated during extremely low - stages by, ‘city of Dallas
reservoir at Carrollton. -

Accuracy.—Stage-discharge relation permanent, except when affected by
backwater from Trinity River. Rating curve well defined below 1, 100
second-feet, and fairly well defined from 6,200 to 16,600 segond-feet. No
measurements betweéen 1,100 and 6,200 secondAeet,.and this portion of
rating may be slightly in error. Gage read to hundreédths twice daily and
oftener during floods. Daily discharge determined by applying mean daily

gage height to rating table, except as noted in footnote to dally-dmcharge
table. Records fair. )

. The following discharge measurement was made by D. A. Dudley
Februa.ry 23, 1922: Gage height, 2.96 feet dlscharge, 22.1 Second-feet
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Daily di.scharye, in second-feel, of Elm Fork of Trinity -River near Dallas, Tez.,
- for the year endmg Sept. 30, 1922 . .

‘Day - Dec. | Jan. /| Feb. { Mar, .} Apr. |  May. | June | July
21 25 635 | 9,820 ‘8670 | 18
14 25 { 200| 6,80({ 85| 10
14 |21, 110, 6,050 | 1,050 | 892
15 21 | 10,100 | 4380 1,650 | 1,4%0
34 | 17 1,810 742 |1,

1 ose 1 17 1°’9°° 340 2,460 | 315
10 10 . .28 | 3,310 | 180
83 10 4,760 930 | 3,140 | 113 -
61| 10 1,070 2,066 76
21 8.3} 1,330 | 1,330°( 102
61] 61| . 88[18100) 5ol 45
44| 61 368" 330 27
61| 4.4, 288 200 | 12§
44| 61] 160/ 3,560| 200 8.3
6.1{ 83| 116( 780{ 152 5.0
61| 83| 108| 305 120 5.0
18 83| 110 305¢ - 113 .5
83| 14 200 | 320 82 0
83| 10 .| 930 0
61| 10 281 -
61| 83 96 34
6.1 83 64 4.
14 17 47
25 17 3
20 9.4 3,

21 14

21 10 .

29 45, |118,600
70 - '
55
176 |oeeoooo

Nore.—Backwater from Trinity River existed Apr. 5-7, 26<80, and May 9-18; discharge estimated by
studies of other data, Noﬂowo blmDec 26, Jul 18,3 , July 23 to Sept. 30;.Dec. 27 f e day), and
July (one-fourth day). e probably somewhat affected by backwater Aph 8—10, 25, May 2~5, 14-18,
and June 6-9; d:scharde these days s@ibject to some error.

Monthly dzscharge of Elm Fork of Tnmty River near Dallas, Tex far the year
endmg Sept 30 1922

'

Mongh ‘ Diseharge insecond-feet. Run-off in
o Meximum | Minimum | Mean | acredfest)
TTTRTTT el im0 7 108
2 890 7
43| 144 .
44| 218 1,340
37 | 5,060 301,000
140. | 4,370 260,000
17 857 39,100
.0, 161 9,900
859 622, 000

NorE.—Bep footnote to table of daily discharge,

' BEAZOS, BIVER BASIN _j .
' BRAZGH KIVER AT WAGO, TAX. ey .
. Locumon.———At ‘Boutheri Traction Co.’s bridge in Waco, McLenna.n Gounty, 234

miles below mouth of Bosque. B,wer and 434 mileg ahove mouth of Cotton-
wood Creek. T
DRrAINAGE AREA.—25,500 square miles® (measured on standard topographie
maps; post-route 'map; and topographic map of Texas, compiled in 1899
by Robert T. Hill, of U. S. Geological Survey; scale, 1 inch=25 miles).

1 Revised since publication otWater-SJ[hib&weriB? UB“C F RQF ER ’ { " is mot to

be removed from' the official files, PRIVATE POSSESSION
13 UNLAWFUL (R. S. Sup. Vaf. 2, pp. 360, Sec 748)



20 SURFACE WATER SUPPLY, 1022, PART VIII

RECORDS AvAILABLE.—September 14, 1898," to December 31, 1911; October 1,
1914, to September 30, 11922. Records of stage have been obtained by
United States Weather Bureau since August 9, 1900.

Gage.—Gurley graph water-stage recorder‘installed March 29, 1918, on down-
stream side of pier of Southern Traction Co.’s bridge, 100 feet upstream

- from suspension bridge; inspeeted by H. E. Isaacks. For history of gages
used prior to March 29, 1918, see Water-Supply Paper 508, page 12.

DiscHARGE MEASUREMENTS.—Made from upstream side of first one-span high-
way bridge above gage or by wading.

CHANNEL AND CONTROL.—Bed composed of sand and gravel; shifts. Banks are
clay, medium in height, have been improved by the city, and are over-
flowed at extremely high stages. Channel straight above and below for
several thousand feet. Loeation of control not known.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 35.9 feet
at 2 a. m. May 10 (discharge, 122,000 second-feet); minimum discharge, 50
second-feet at 11 a. m. March 23.

1898-1922: Maximum stage recorded, 39.7 feet December 3, 1913 (dis-
charge not determined); no flow August 20-21, 1918.

Ice.—None reported during year.

Diversions.—Record of the Board of Water Engineers for the State of Texas .
shows that numerous small diversions are made above station for mining,
irrigation, and municipal uses, but total probably does not appreciably aﬁ’ect
the flow, except during low stages.

RecuraTioN.—None.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
below 15,000 second-feet and fairly well defined for all stages. Oper-
ation of water-stage recorder satisfactory from October 1 to May 5,

" except for short breaks in record January 1-8 and May 2631, and from
May 6 to Septembér 30 when United States Weather Bureau record of ope
reading daily to tenths was used, except for May 16, 11,12, and 23, when
several readings were made. Qctober 1 to May 5, mean daily gage heights
obtained from recorder graph by inspeetion, or by use of planimeter. Daily
discharge determined by indireet method for shifting control, except as noted
in footnote to daily discharge table. Records fair.

COOPERATION —Record of gage heights furnished by United States Weather
Bureau May 6 to September 30.

Btscharge measureinents of Brazos River at Waco, Tex., during the year endmg Sept
. 30, 1922

0, .

o Dis

' Gage | Dis- - -
Date Made by— height | charge Date Made by height | charge

e

See.ft. Feet | Secft.
Oct. 24 | C. E. Ellsworth 1 91.6 || May 11 29.2 1685100
Nov. 26 | Trigg Twichell...______ A 100 12 25.4 |aB54,300
Feb. 18 D. A. Dudley.._._. i8Rt 8 .. 28 E. 15.05 { 13,200
Apr. 20 | McCashin and Isasc 2,050 “Yunoe 21 do 7.25| 1,810
27 | H. E. Isaacks % A 17‘.,. 4.45 122
May 10 | C. E. Ellsworth ~11{-, s«%. L3 4,25 161

valoclty observ. d ooeﬂicient of 0 96 used m reduce t mean velocity. .
%er Btireau gage Qd ‘beginning with this measygrement. Q St -
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Daily discharge, in secondsfeet, of Brases River ot Waco,-Tez., for the year ending
Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. { Mar. J Apr. | May | June I July | Aug. | Sept.
67 134 81 121 117 455 | 32, % 1,660 875 161 ﬁ')’
66 | 134 81| 108 275 | 30, -1,800 © 161 117
63 108 81 102 84 | 1,960 | 20,800 | 1,460 730 161 1
62 100 98 98 81 ]73,500 | 26,700 | 2,900 | 3,050 138 138
63 o8 671 100 81 | 63,300 | 17,800 | 2,300 | 2,300 | 138 138
63 96 67 - 93 74 | 15,400 | 14,800 | 1,770 | 1,890 138 138
63 104 67 91 71 | 12,500 | 17,800 | 16,400 | 1,110 117 138
62 111 87 100 73| 9,800 | 15,800 | 20,600 800 117 1
61 106 70 102 74 | 12,200 , 400 | 13,100 660 138 138
60 98 90 95 68 | 10,100 {117,000 | 7,850 | 660 | 117 138
60 96 83 90 65 | 27,700 | 85,300 | 4,900 543 98 138
60 96 77 86 62 | 24,500 , 200 , 900 600 98 17
60 25 74 7 62 | 15,800 | 26,500 | 3,950 | 1,370 98 17
59 03 73 77 61 | 11,300 | 23,300 | 3,500 | 1,110 98 17
60 a8 74 77 59-| 7,600 | 40,400 | 3,200 | 1,030 98 117
62 4,200 | 38,500 | 2,900 875 98 138
61 3,650 | 15,400 | 2,900 730 138
62 4,000 | 7,600 | 2,600 600 117 138
66 2,450 | 4,900 | 2,450 600 117 161
© 63 1,880 | 3,650.] 2,020 480 138 161
62 1,510 | 2,900 | 1,770 440 117 186
70 1,250 | 24,500 | 1, 34 117 161
70 1,000 | 15,400 , 46 304 98 161
74 1,280 5300 | 1, 314 98 186
% 8,100 | *3,350 { 1,180 278 98 161
84 21 54,700 | 2,750 | 1,080 278 98 161
77 01 74,600 | 2,300 | 1,080 | 215 117 161
81 78 52, 600 300 | 1,030 245 117 1
75 73 40,900 | 1,770 950 214 117 138
71 84 30,200, ,660 | 1,030 214 117 138
67 |oceeee| 74 121 fi____[1,800 |._______ 2,900 {_____._. 186 117 fooees

NoOTE.—Owing to incomplete record discharge partly estimated Dec. 2, 3, 17, 23, 24, 30, 31, Jan. 21, Feb,

4, Mar. 24, 25, and Apr. 1.

May 6 to Sept. 30.

United States Weather Bureau record of stage used Jan. 1-8, Mar, 26-3], and

Monthly discharge of Brazos River at Waco, Tez., for the year ending Sept. 30,
. 1922

Discharge in second-feet
Month m&?
Maximum | Minimum | Mean | *
417 67 173 10, 700
91 59 67.1 3, 990
134 74 . 00.4 5, 560
125 61 79.1 4,860 .
121 67 87.3 4, 850
3, 50 201 17, 900
74, 600 275 | 16, 000 1,180,000
e Em | e
3,050 186 | 75 : 47,‘%‘3
161 98 118 7,250
186 117 143 8, 520"
The year...._... - --f 117,000 (80 1 4,040 2,930, 000
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ot ;. BRAZOS RIVER NEAR. COLLEGE STATION, TEX.

Location.—At Jones Bridge, 4 miles below Munson Shoals, 6 miles southwest of
College Station, Brazos County, 19 miles above mouth of Yegua River, and
30 miles above mouth 6f Navaseta River.

DRrAINAGE AREA.—35,400 square miles (measured on standard topographic maps;

. post-route map; and tapegraphic map of, Texas, campiled in 1899 by Robert
* T. Hill, of United States Geological Survey; scale, 1'inch=25 miles).

RECORDS AVAILABLE.—February 23, 1918, ta September 30, 1922:

Gaae.—Standard chain gage on-upstream handrail of bridge msta.lled April 18
1922; read by Lamar McRae. Gage from February 23, 1918, to April 17,
1922, was vertical staff in' two sections on. fourth pier from' right bank.
Section 0 to 14 feet was attached to sheet’ piling arcund footmg of pler
Section 14 to 52 feet was painted on same pier. ‘

DiSCHARGE MEASUREMENTS.—Made from bridge to which gage is attached.

CHANNEL AND €ONTROL.—Bed composed of sand -and mud; shifting. Location
of control not known. Ba.nks high and free from vegetation. Right bank
subject to overflow at extremely high stages (about 40 feet). -

EXTREMES OF DISCHARGE.— Maximum stage recorded, during year, 49.0 feet 7
a. m. April 6 to 7 a. m. April 7 (discharge, 121,000 second-fest) ; minimum
stage, 5.6 feet -March 21-24 (discharge, 380 second-feet, subject to error
owing to inability of observer to read gage accurately). .

1918-1922: Maximum stage recorded, 53.0 feet, 1 to 3 a. m. September 12,
1921 (dlscharge not determined); mlmmum stage, 3.75 feet September 4,
1918 (discharge, 92. gecond-feet). :

I¢e.—None reported during year.

Diversions.—No important diversions above or below station.

REcULATION.—None. A lock and dam is being constructed by the War Depart-
ment about 25 miles upstream, which may eventually regulate the flow'during
extremely low stages.

Accuracy.—Stage-discharge relation not permanent. Ratmg curve wéll de-
fined below 40,000 second-feet, and poorly defined from 40,000 to 114,000
second-feet. Gage read to tenths twice daily. Daily dlscharge determined
by indirect method for shifting control, except as noted in footnote to daily-
discharge table. Records fair.

Discharge measurements of Brazos River near College Station,’ Tezx., during the year
ending Sept. 30, 1922

g Gage | Dis- [ Gage |- -Dis-
] Pa“ ) Made by height charge || Date Made by height | charge
Feet | Sec.ft. See.~ft.
Nov. 13 | J.T. L. " McNew.. ... 5.65 565 || Mar. 28 4,100
.. 25| Twichell and Kerr 5.70 590 || Apr. 19 7,900
Dee. 15 J. T. L. McNew. .| 6.00 551 30 2112, 000
Jan. 22 |____. do,- .............. 6.30 474 || July 8 , 540
Feb. 19 DRI 1\ S 6.00 518 || Sept. 29 456

o Surface velocities observed and coeflicient of 0.95 used to reduce to mean velocities.
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By di&cﬁdﬂge, n. setdnd-feet; of Brofos::River neqr Colloge Sta(mn, Tew.{er the
year endmg Sept‘ 30, 1922 :

[T . . R . :
TRRSS AW ) 2k aali Nedai :

© Day’ " | Get!'| Nov: | Dec. waaﬁ.'v«nﬁ.‘ ‘Ma’r.‘ Apn' May, | June |-July \Bont
- | 5,/2301+ 24, 200- | 9%-300.. . 5;250.| 2, 960 } 1,250,

. 5290 | 18,000 [106,000 1. 4,640 | 2,960 | 1,280 | " 850

b REdD gl

-l 1,140 | 98, 600 116,000 | 5,570 |2 460 o - 55

. oAl T aas (121, 000 (101, 000 |8 140, | 2,870 | 1,140 508

ol BB S e

" 660 | 45, 600 | 45,000 | 23,200 |'%,050| 1140 [' 480

406 | -+ 530 | 33,000.] 64,900 19, 000-|-2;700 |,1,080 . = 460

Vo1 |0 | 550 | 8,200 | 87,0007 9,090 ol540 | 010 [ ‘460

50| 34,100 | 98200 | 9560 | 2,840 | LG | 460

. 550 | 33,000 102,000 | 8840 | 2,460 |2'010 | 460

n 550'] 25,300 | 73,400 .. 8,300 | 2,300.| 1;610 | - 460

B5L.) 550 | 17,900 | 51,800 | 8140 | 2,780 | 1,010 460

g 550/ 13,000 | 74, 6,000 2,870 | 246] 460

' el 100 | St imo | B0 2o | oipl 48

X | ss0'l 7660 |40a00) 4900) 2870 | ss5| 480

518-| 550 | 7,660 | 37.600 | 4750 [2,540'} 885 |- 7480

» || 7,980 | 83,500 | 4,640 | 2,460 | 885 . 440

ol na| B ilmm vmism) =)

R T S| e i i | 5000 | Gaa ] 6o | 0

512 ;| 38| 3800 |86500 | 3,410 |Le20| s25| 400

R 605 | 3,800 | 21,100 | 3,410 | 1,820 | 825 | 400

s06 | 2150 | 1,490 21,000 | 13,000 | 3,410 (1,700 | 72| doo

, 4,750 | 4,000 | 60,400 12,100 3,230 | 1, 716 | 400

500 | 10,300 | 3,060 | 1,630 | 715 | 400

: 000 | B840 | 2,870 | 1,630 | 715| 400

000| 7,980 2,780 | 1660 | 715| 420

o 7180 [ 1420 715 {eeoe..

NorE.—Braced figures show estimated mean discharge for periods included Dlscharge Feb. 26 to
Mar. 31 subject to some error ownng to poor condition of gage.

Monthly d@scharge of Brazos River mear College Statwn, Tez., for the year endmg
Sept. 80, 1922

Discharge in second-feet; :
Run-oft.in’

2 Month . acre-feet
‘| Maximum | Minimum | Mean )

i

CI.BAR ‘IORK pF SRAZOS RIVER AT CI.YSTAL FAI.I.S. Tkx

Loculon.—At Walker-Caldwell ‘Water Co.’s 'puniping plant, one»-fom-th of a
" ‘mile north of Crystal. Falls; Btephens County, 1 mile above mouth 6f Hubbard
Creek, and 10 miles north of Breckenndge I S
DRAINAGE AREA.-—Not measured. a SRR

s
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RECORDS AVAILABLE,—QGage height from  November 12, 1921, to Saptember 30,
1922,

Gaae.—Vertical staff on right bank, opposxte, pumping plant;. read by pumpman.

DiscHARGE MEASUREMENTS.—Made by wading or from highway bridge 500 feet
below gage. :

CHANNEL 'AND coNTROL—Right bank high and fairly clean; left bank wooded
and’ is overflowed during extremely high stages. Control is formed by
concrete: dam about 800 feet below gage.

EXTREMES OF STAGE.—Maximum stage during period November 12, 1921, to
September 30, 1922, 18.25 feet at 10.30 p. m. April 30 (discharge, not deter-
mined). No flow during long period.

Tce.—None reported during period of record.

DIVERSIONB —Large part of ordinary flow diverted for municipal use and mlmng

purposes.

ReeuratioN.—Low-water flow pm-tly regulated by dam above gage.

Accuracy.—Stage-discharge relation permanent. Rating curve not developed.
Gage read to hundredths twice daily. Daily discharge not determned

No flow on November 12, 1921, when station was established; No:discha,rge
measurements have been made during the year.

Daily gage height, in feet, of Clear Fork of Brazos River at C’rystal Falls, Tex., for the
year ending Sept. 30, 1922 ;

Day Apr. | May | June | July | Aug. Day Apr. | May | June | July | Aug

. 0.29
4.22 . . .25
2.82 .84 .58
4,18 | 2.26 .28
4,65, 3.06 .24
3.4 232 .42
2301 1.78 .43
2,491 1.30 .30
3.08( 114 W31
6.65( 1.19 .27
9.35 .95 | .24
9.70 .66 .21
5.10 .50 .21
L21 .42 .19
1.00 .34 .18

,Nore.—No flow Nov. 12 to Apr. 3, July 24, Aug. 2-6, and Aug. 12 to Sept. 30. No record July 9-12.

‘LITTLE RIVER AT CAMERON, TEX.

Lo¢iTioN.—200 feet below city pumping plant, half & mile south of Cameron,
Milam County, 1 mile above Gulf, Colorado & Santa Fe Railway bridge,
6 miles below mouth of San Gabriel River, and 25 miles above conﬁuence
“with Brazos River.

DRAINAGE AREA.—7,010 square miles (measured on standard topographic maps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert
T. Hill, of United States Geological Survey; scale, 1 inch==25 miles).

RECORDS AVAILABLE.—November I, 1918, to September 30, 1922.

Gacee.—Vertieal and inclined staff; three sections attached to frees on left bank
- & short distance. below home of pumpman; read by M. H.. Ha.yes or R. G.
MecCilellan.,

DiscHARGE MEASUREMENTS.—Made from eable at ga.ge or by wa.dmg

R3S
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CrANNEL AND ©0NTROL.—Bed. compesed of. rock, gravel, and. saad.,\i;pe from

vegetation; shifts. Banks compodéd of ‘clay and gravel; medium helght

-wooded; -subject to overflow only during extreme stages. At & stage of

-~ about 18nfeet (diseharge, 6,950, second-feet), water begins to enter, old

channel-a mile above gage and returns to main channel below the gage;
consequenﬂy, +all reeords: of. discharge greater than 6,950 seeqnd<feet, do

*  nobrepresent, the tatal flow; of th¢'stresn, but only }hat in theﬁmm channe:l

© Rigek afid gravel shoal 100 feet below* gage: serves ag controiv for low and
medlum stages; shlfts. Dunng extremely ‘high stages o{x Bra,zos Rlver,
backwater may reagh gage.

;Exmnmas OF DISCHARGE —Maximum stagb reooxrded dunng yesa:, 34.7 feet on
April 5 (dlsciwrge, 14 700° gecond-feet, : .detegimined by extepsfon of ratigg
curve and submct tQ error), mumnum, dlscharge, 122 second-feet on SepI
tember 10. - S

- 1017-1922: Maxlmum stage reeorded, 49. 5 feet ,at 2. 30 P, Septembgi

Y 10, 1921 (diSchhrge; 647000 second-féet, determined byl stope. method,

.. using vitue of 0;035fer “n” in Kutter's formula: : This wastotal discharge

ofrriver)y minitum: ‘stage; 0.78.foot ht 7 a. m. Septembet”.?. 5, and 7,

1918 (discharge, 2.6 pecongd-feet], i " Dol S

Iz;m —None reported. :

Dlmmwnsm—Numerous small. diversions a%e made for imga’cldn "4hd municipal
useé by, such, divefsions haye little eﬁént ont flow at stat.xon #xcept during
extremely low stages.’ Reeords' of thei'Board of Water Engmeers for the
State of  Texas. show thas.4hout.2,500, acres have been. dec,l@red irrigated
abeve the statidn. 'No divgrsions of cotﬁSequence below the station. During
time of low flow, water mped by Cameron Power & nghj; Co aﬁects
the flow: at this station. See also “Channel #4nd control.” i

REGULA’!‘ION.——Shght effect of pumping for city of Cameron.

Accuracy.—Stage-dischdrge ' relation not. permanent. . Extremel A,h;xgh stages
of Brazos R;ver may cause backwater at this station. Rating curve well

" definéd from'5 to ‘1500 second-feet, ard fdilty well défihed to 14,600'se¢onH-
feet.\ However, this curve is for main channel -only. Above.a discharge-

. of about 6,960 second-feet; water enters an old channel about a mile above
\ gag‘e and returns to river below the gage. Gage read to hundredths twice
daily and’oftenér darivig fioods. Daily discharge determined by indirect
method for shifting control, except as noted in footnote to daﬂy-dlscharge

”, . table ,.Records fair. . B

x H

Dwahargc masureWts of Lﬂtle River at Cameron, Tex., during the year 'mdmy
TN . Sept. 30, 1922

A,{.- N M ,\ (N

L LLd P
o . ot I3 .
oD 1 e w Dis- & by—
o »D:'\te o Made:bf{ lxe{zht charge Date Made by-
Fra 1] atd Gd I
C e Feet ;| See.oft. Fq
Oct. 15 | Trig; Twichell ......... '3, o0 520 || Apr. 17 | C. E. McCashin.._....| ~9
Novi24f_..do.. ... 2.84 308 || July 8 C..E. Ellsworth_...... 5.0
Feb. 16 | D. A. Dudley.......... 2.45 218 || Sept. 20 | McCashin and Slack...
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Dazly dwcharge, in second-feet of Little River at Ctxméron, Te:v 5 ﬁor the year-ending
’Sept 30) 11922 . vt S

e

Day Oct. | Nov. | Dec. | Jan. | Feb. Mar.'" Apr. | :May- i June | Jul¥ | Aug’ | Sept.

4411 228 '. 565" 8,510°|. 8,660} 12,900 | 3,600 ;728 1> 08 | 181
565 518 |.1,380 | 3, 14, 3,000 6891 218 120
AR AR ARE A e

1 ] Dy i 5
705 | 216 317| 894 | 14,600 | 13,600 | 3700 1 6 }5’ 127

L .o i I8 B3 IIYY 4

a6 | 317| 879 |13,200 | 12 2400 | 721 "102) 127
410 | 216 286 317 | 12, 500" iz,g% 2,700} 787 1924 127
426 26| 270 302 “"238 0,670 [ 3,180 [ . 763 | 180 | . 135
426 | 216 | 255| 286 10,500 [:10,100 [ 3,510'| 689 |' 1 124
304 2421255 270 %460 | 8,0507:3;850 | 787 | 189, 122
s | oss| 2661 90| 5740 s810 |00 | 202 164
379 | 270 255| 270 | 5,640 | 9,060 (2,440 | 658 182 221
304 | 302| 228| 255| 5500| 9,670 [ 2,160 | 596 | 236
64 [ 2707 291 | 242 | 4,730 8,760 Li1je60:) 8341082 | 228
382, 285 200 28| 3380 8660|1800} 534, 180} 204
332(.286 | 200 208 2,790 (13,200 | ;640 (. 608 .18G [ 104
302 | 302| 200( 216 %520 1?;.300 13430 503 ‘}% 197
2e| 2ol | ool Zam izim | Lae| x| il s
302| 286| 28| 109|240 ﬁ'& -11%" A A e

. ) PR L

21 2421 209 1871 1,880 | 10,600 | 1,880 [ 379 1" 169 | “'171
25| 26| 28] 187 '1;‘3% "%11%"1313‘0 aéi 48 158
2355 | 228 {.7:802 {: 1,020 |- 4,540 4,820 1,1 286 ., 144 154
255 | 317 | 1,760 Bl 4% 0 S RE S I
6421 : 12,800 113,200 821 |- 242 134| 148

1,600 |- . 12, 3,150 753 | 2287 133 148
242 787 b -] 12,0000 7. 8,240 o o) 8168 1118 ienenan

Non' --‘Bmeed'ﬂgures show estimated mean dischm'ge for periods ineluded.: . .. . ‘- » -

Montbly duchurge of Lattle Rwer at Campron, Lez., for tlz}p ye,ar gm?mg S’f;pt 30 ‘1922

et = g s 750008 B e ey
s : Dlschme in wwmwm RO (P
Month e ' ,Baunﬁ%?ﬂ in
: Mazimum; ngimumr[ oMean oo .
AN RO ISR PA SRR FYreEs
1,680 [ooovosioauas) | 0,58 36, 100
______________________ T egeg [ 1o 200
val LB AR
L 3480 e e 29, 800
12, 900 187 1,530 94, 100
14, 600 1, 640 6,940 413, 000
aml el fml me
%787 26| . 507 31, 200
216 131 173 10, 700
. 236 122 360 {... 9,580
TR S oemmmmaee| 7 145600 | Lo10} 1,380,000
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o COLOBADO: BIVER BASIN ... .. .. .
comuno RIVER A‘l' nummn. s

Locu‘mN —At Hutohms Avenue highway bridge, 800 feet below Gulf Colorsdo
& Santa Fe Railway bridge at Ballinger, Runnels County, 1 mile above
mouth of Elm Creek. :

" DRAINAGE AREA. —13,500. aquare m:les (revised; measured on standard topo-
graphic maps; post-rotte map; and topographic map of Texas, compiled
in 1899 by Robert T Hill, of Umted States Geological Survey; scale, 1 inch==
25 iles).

RECORDS AvAILABLE.—Décember 11, 1915, to September 30, 1922, Records
of stage have been obtained- by the United States Weather Bureau since
July 1, 1903; current-meter measurements were begun May 29, 1915.

Gage ——Cha,lp gage attached to downstream handrail of bridge; read by A. J
Voelkel. Zero of gage: lowered 1 foot on May 4, 1921.

DI18CHARGE MEASUREME N'I‘B —Made from downstream side of bmdge or by
wading.

CHANNEL AND CONTROL.—Banks eonsist of clay and gravel medium “height and
wooded; subject-to overflow at extremely high stages. Bed coniposed: of
hard clay, sand, and gravel; shifting. Control is shoal 1,000 feet below
gage; subject to change. b .

Ice.—None reported during, year. '

EXTREMES OF DISCHARGE.~—Maximum stage recorded during year, 26.0 feet
during night of April 26 (discharge, about 28,000 second-feet, determined
from extension of rating curve and subject to large error). No flow Oetober

1to November 30, March 7-24, and April 18-23. )

1916-1922: Maximum stage recorded that of April 26, 1922; no ﬂow
during several periods. . »

Diverstons.—During, low gtages a large part of the flow is dlverted & few miles
above the station for irrigation. Records of the Board of Watér Engxneers
for the State of Texas show that about 6,000 acres have been declared irri-
gated above the station.

ReauraTioN.—None of consequence. . .

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined from 0 to 16,000 second-feet. Gage read to hundredths twice daily.
Daily discharge determined by indirect method for shifting control, except
from April 3 to August 9, when daily mean gage height was applied to
rating: table and as noted in footnote to dally—dlscharge table. Records
poor. -

Dzscharge measurements of Colorado River at Ballinger, Tex., during the yea,r
endmg Sept. 30, 1922 - ,

I

b | |G| B | o | e | 25| 25
Feet | Sect. LT | Peet | Secqt.
Nov. 8 Ellsworth and Dudley.| s—. & 0.0 May 4] C:E.McCashin <l | "7.88 | 4710
Jan. 13| R.G. West___.__.__.__ .24 .6 || July. 30 | Trigg Twichell.......| . % 17.8
May 2| C.E.McCashin___.0 16. 50 |b15, 200
gty T

¢ Below point of zero flow.
*MMYdoomm taken for part of muwemnt ang coefficient nsed to reduce to mean velocities.

o
[

BTN e R
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Daily discharge, in second<feet)- vof Calorato” Rider @t> Ballinger, Tez., for the year

. ending Sept. 30 1922

R s AT AN FI o

BRI

"Day: | Dec. |Jan. | Feb. | Mar. | .Apt. | May | Jude | July | Aug. | Sept.
1 N B s . . . .

24| 9,710 ., . 280 :'495 10, 4.8
o 1415900 ) % 10| 9.2 44
o] Dol pHOT S| umel ALl B0
' N Y| s S B - 88| it
a0, z0pfr 1130 194| 92 20

........ T2,%40 L, 750 | © 152 9.2 2.4

2| Tso0)} garo| - es0| . 118).26 78

il % 1,%3 ﬁg g8 }7 {g

; N e’ 650 2981 133' 1 28
S LOB8 | . 4785 oM7L, - 58 |, 2
Y s l1200] T 28 B0 Te| s,
41250 1¢| ] 76l n

RIS o

i 3 : sty N A4
J 1,760 2’008 3 7.6 28
A 71,3400 12700087 12y 32
} [ T . N (1. avi:

V%'sholc mee | v et 844 a8

- AIREE N IO X

320 7. 24

wiidggl @ 0 e 290

&2 48[ 20

! W8 44y L8

‘ 7.8 18

' 841 L8
M) 84| L4

ad|r L4

fotosstod AB | &8 | L.

Noze.~~Bracdd fgures show estimated ypean discharge m(z; pm i%teq

recorded Diachgrgef Apr. 26-28 from ext.ensiqn of raﬂhg

ety

ST e L

afg%bdr?ow toy per;ogls not

AN

Mdnthly discharge of ‘Coloradd River at Ballimyer; Tw, for the” ymr ending

Sept. 30, 1922

)

ot

ol

S KA

. e»,l R . R hvmch“-gé,i‘nmd‘w 4

T ' A : st 4 e it NI L -off in
:Mimth . . . .‘ ‘ i Ra%?e-eet

S | Masimum | Mintmum | Mean | 7.
cle@dn,, v 61
=5 30
a5 4 28
45,8 2,820
o 1'5,%
936 56, 900
120 7,380
9.08 ] 556
10.6 631
716 518, 000
» Estimaterd; see footnote to fable of daily discharge, | L e , )
‘Nore.—No ﬂowduring@dl‘,dbhrand Novembér. - L {& A i -

COLORADO mn NEAR CHADWIOE, TEX.

Location.—At Gulf] Colorido &' Saiita e Raitway: bridge \hﬂf‘a ‘mite- béiow
Chadwick dam, 1 mile above mouth of Elliott Creek, 2 miles west of Chad-
wick, on line between San Saba and Lampasas counties, and 2}4 miles

- below mouth of San Saba River.
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DRAINAGE AREA.—26,400 square miles (measured on standard topographic
maps; post-route map; and topographic map of Texas, compiled in 1899 by
Robert T. Hill, of the United States Geological Survey; scale, 1 inch=25
miles).

RECORDS AVAILABLE. —October 21, 1915, to October 31, 1922, when statlon was
discontinued.

Gage.—Vertical and inclined staff, in four sections on nght bank, 75 feet upstream
from railway bridge. A high-water section is painted on second concrete
pier from left abutment of railway bridge; read by A. G. Walker. For
history of gages used prior to April 1, 1920, see Water-Supply Paper 508,

page 28.

DisCHARGE MEASUREMENTS.——Made either by Wadmg or from railroad bndge
at gage, or from Red Bluff highway bridge, 214 miles below gage.

CHANNEL AND CONTROL.—Bed composed of rock and gravel; shifts. shghtly.
Channel straight above and below station for 1,000 feet. Left bank high,
rocky, wooded, and not subject to overflow; right bank medium in height,
wooded, composed of clay and gravel, and subject to overflow during extreme
stages. Loecation of control not known, but current-meter measurements
indicate that it shifts; affects stage-discharge relation at low stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 51.5 feet
at 3 p. m. April 26 (discharge not determined); minimum stage, 0.70 foot
November 20 and 21 (discharge, 45 second-feet).

1916-1922: Maximum stage recorded that of April 26, 1922; minimum
stage, 0.16 foot August 22 and 23, 1918 (discharge, 1.5 seeond-feet)

Ice.—None reported during year.

‘Diversions.—No large irrigation works have been completed in drainage basin
above station, but tracts ranging in size from 5. to 1,500 acres adi'acept to
the main river and tributaries are irrigated by diversions. A large part of
the irrigated area is in Runnels, Brown, and Mills counties and along Concho
and San Saba rivers. Several small dams have been constructed in the
drainage basin above station. Chadwick dam half a mile above creates
a small pond 'and serves only to divert to a water wheel that has not been
operated for some time. Records of the Board of Water Engineers for the
State of Texas show that about 30,000 acres have been declared irrigated

. above the station.

REcuLaTion.—None of consequence, except possibly during extremely low
stages.

Accuracy.—Stage-discharge relation not permanent for low stages, but not
seriously affected during medium or high stages. ' Rating curve well de-
fined below 80,000 second-feet. Gage ordinarily read daily to hundredths
durmg low and medium stages, and to tenths during high stages, but ob-
server’s readings subject to error. One reading a day may not be trie

- index to discharge, owing to rapid fluctuations. Daily discharge determined

" by indirect method for shifting control during low stages and by applying
gage heights to rating table for medium and high stages, exeept as noted in
footnote to daily-discharge table. Records poor.

chnarge measurements of . Colorado River near Chadwick, Tex., during the year
- ending Sept. 30, 1922 .

- Gage | Dis- ‘ _ Gage

Date “Made by ‘height | charge | D% Made by ‘ height | charge
Feet | Sec.+ft. Feet | Secft. -

Nov.19 | D, A, Dudley .......... 0.70 45 | July 28 | Trigg Twichell...._.._. 1.37 177

Jan, M| R.G. WeStueaeeooooo.. .78 62 || Oct. 6 | Ellsworth and Slack._.. .87 101

101120—25t—wsp 548——3
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Daily dtscharqe in second-feet, of Colorado River, near Chadwick, Tex., for the
period Oct. 1, 1921, to Oct. 31 1922

Aug. | Bept. | Oct.

Day Oct. |Nov.| Deec. | Jan. | Feb. | Mar. | Apr. | May | June | July
81 64 | 1,180 | 67,300 | 3,230 200 169 105 109
ki 68 705 | 63,700 | 1,820. 230 167 105 105
77 70 575 | 50,400 | 1,250 | 1,460 159 103 106
75 70 | 17,300 | 59,700 | 5,820 | 9,300 155 103 105
75 74 | 26,800 | 56,100 | 10,400 | 11,000 139 103 105
i} 4| 7,220 300 | 8,520 | 4,540 125 103 101
7 72| 6,460 4,870 7, 1,680 125 103 101
77 70| 4,650 6,370 | 3,050 | 1,250 121 106 101
77 701 4,210 7,870 | 3,320 900 125 105 105
75 60 | 18, 9, 1,840 758 141 103 103
7 68 | 26,600 | 6,000 , 1,390 615 311 108 101
77 64 )y 5,660 | 1,120 283 106 101
vid 62| 2,240 4,010 900 465 143 104 101
75 58 000 | 2,870 800 395 143 103 106
70 56 705 | 14, 705 341 139 103 105
68 54 615 | 34, 700 705 277 139 105 108
64 52 335 | 37,800 615 264 139 105 121
64 50 305 46, 100 615 137 106 121
62 50 305 485 235 125 103 117
62 50 245 | 6,840 | 1,600 230 125 101 117
62 50 210 | 6,340 | 1,840 225 107 103 113
63 52 26| 53101 1, 210 107 103 113
64 52 200§ 4,760 | 1,080 147 105 103 109
64 50 198 | 3,810 103 103 107 109
63 81 { 17,300 , 81 705 195 103 111 113
62 70 | 86,000 { 1,250 575 190 103 117 113
62 342 | 81, 800 184 105 117 117

500
615 | 88,400 760 395 178 103 | 121 17
1,250 | 77,900 705 335 173 103 141} 121
...... 8,260 | 68,900 | 5310 217 173 101 121 117
2,600 |.oevenns 3,810 169 1 1) O P 117

Nore.—No record and discharge mterpolated Oct. 3, 7, Nov. 11, 18, Dsec. 17, 28, Jan. 7, 19, 28, Feb. 25,
Mar. 10, 16, 27, May 8, June 4, July 10, 27, Aug. 23, 25, éept. 5 and 13. Discharge Apr 26, 27, and 28 from
extension of rating curve and subject to error.

M onthly discharge of Colorado River mear Chadwick, Tex., for the period Oct. 1
1921, to Oct. 31, 1922

Discharge in second-feet
Run-off ih
Month acre-feet
Meaximum | Minimum | Mean
305 51 87.9 5, 400
45 52.3 3,110
83 48 66. 4 4,080
85 62 70.0 4,300
81 62 70.2 3, 900
8, 260 50 474 29, 100
88, 400 108 | 18,200 1, 090, 000
67, 300 705 | 19, 1, 160, 000
10, 400 27 21 125, 000
11, 000 103 | 1,190 73, 100
311 101 137 8,430
141 101 107 6, 380
88, 400 45| 3,510 .| 2 840,000
121 - -161 108 - 6,730
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COLORADO RIVER AT MARBLE FALLS, TEX.

LocaTioN.—At steel highway bridge one-fourth mile south of Marble Falls,
Burnet County, 10 miles below mouth of Sandy Creek, 16 miles below
mouth of Llano River, and 23 miles above mouth of Pedernales River.

DRAINAGE AREA.—32,200 square miles (measured on topographic and post-

. route maps.) . )

Recorps avarLasie.—October 1, 1916, to September 30, 1922, Miscellaneous
discharge measurements were made in 1902. Records of stage have been
obtained by the United States Weather Bureau since January 1, 1908.

Gage.—United States Weather Bureau weight-and-tape gage on upstream side of
bridge; read by M. M. Galloway.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CtoNTROL—Bed composed of solid rock. Bank composed of
rock, gravel, and clay; wooded, high, and not subject to overflow. Rapids
just below gage serve as fairly permanent control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 22.3 feet at
about 1 p. m. May 1 (discharge not determined); maximum stage, 1.10 feet
at 7.30 a. m. October 30 and 31, and 7.30 a. m. to 5.30 p. m. November 20;
(discharge, 63 second-feet, subject to error owing to influence of wind
on tape).

1900-1922: Maximum stage,* 23.9 feet April 7, 1900 (discharge not
determined); no flow August 7, 8, 11-25, 1918, caused by storing water
above gage. .

Ice.—None. .

DiveErstons.—Several large projects have been proposed in the drainage basin
above station, but none has been developed. Numerous small diversions
for irrigation and municipal uses are made above the station. Total amount
diverted not known. Records of the Board of Water Engineers for the
State of Texas show that approximately 36,000 acres have been declared
irrigated by diversions above station. Little water is diverted between
Marble Falls and Austin.

ReaeurLaTioN.—None of importance except possibly during extremely low stages.

Accuracy.—Stage-discharge relation not permhnent. Rating curve well
defined from 0 to 4,000 second-feet and only fairly well defined above, owing
to inability to read gage accurately, on account of surge and high velocities.
Gage read to hundredths twice daily, though influence of wind on tape and
surge of water at high stages may introduce some error. Daily discharge
determined by applying mean daily gage height to rating table, except
October 1 to April 8 when indireet method for shifting control was used
and June 11 to July 19 when there was no record. Records good for low
stages and poor for high stages.

The following discharge measurement was made by Ellsworth and Dudley:
November 21, 1921: Gage height, 1.50 feet; discharge, 132 second-feet.

4 United States Weather Bureau, Daily river stages.
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Daily discharge, in second-feet, of Colorado River at Marble Falls, Tex., for the
year ending Sept 30, 1922

Day Oct. | Nov. | Dec.’| Jan. | Feb. | Mar. | Apr. May | June | July | Aug. | Sept.
128 80 4865 126 222 205 | 3,610 236 154
156 97 242 118 228 195 | 1,640 214 | , 141
200 | . 102 190 113 228 180 | 1,530 255 148
195 107 148 113 216 180 | 56, 900 230 168
180 97 141 120 172 160 | 21,700 187 156

1
170 114 139 128 185 180 | 23,900 | 65,600 { 6,890 312 133
195 126 158 126 200 170 | 9,770 208 129
288 111 246 139 200 175 | 5,080 230 145
249 107 216 148 208 180 | 5,200 362 150
249 152 320 195 170 | 5,320 618 177
225 90 135 279 192 165 | 11,000 428 187
219 80 128 246 170 160 | 18, 900 433 208
203 77 135 | ° 218 165 165 | 4,510 . 522 230
198 74 152 160 182 158 | 2,930 398 187
192 77 148 156 185 152 | 2,140 340 177
168 93 148 152 180 255 177
150 90 135 152 190 225 177
145 74 177 170 205 262 214
145 70 192 175 185 336 203
126 63 165 185 175 328 198
111 124 156 230 190
107 113 180 230 195
93 120 190 177 192
20 128 195 177 205
90 128 219 172 300
20 124 195 158 540
80 116 170 230 168 470
74 120 163 180 168 418
74 143 156 203 158 219
66 ¢ 148 156 195 163 152
€6 jooaoo 160 230 156 ..

Monthly dzschwge of Colorado River at Marble Falls, Tex., for the year ending
Sept. 30, 1922

Discharge in second-feet
‘Month - ' Run-off in

acre-feet
o L Maximum |-Minimum | Mean
288 66 | . 152 9,370
148 63 103 6,120
465 128 179 11, 000
320 113 , 182 11, 200
228 165 192 10, 700
10; 400 . 64 728 | 44, 800
102, 000 5921 18,300 1, 090, 000
104, 000 2,180 |- 27,500 1, 690, 000
11,700 1,800 | -, 5,110 101, 000
3 141 239 5,700
618 156 269 -16, 500
340 129 211 12, 600

COLORADO RIVER AT AUSTIN, TEX.

LocarioN.—At Congress Avenue concrete viaduct in Austin, Travis County,
half a mile below Shoal Creek and above mouth of Waller Creek, 1 mile
below mouth of Barton Creek, and 334 miles below Austin dam.

DRAINAGE AREA.—34,200 square miles (measured on standard topographic maps;
post-route map; and topographic map of Texas compiled in 1899 by Robert
T. Hill, of the United States Geological Survey; scale, 1 inch=25 miles).
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REcoRDS avarLaBLE.—February 15, 1898, to September 30, 1922. Records of
stage have been obtained by United States Weather Bureau since July 1,
1903. See footnote to monthly-discharge table.

Gage.—Stevens water-stage recorder installed April 26, 1918, on downstream
side of pier of viaduct; inspected by engineers of United States Geological *
Survey. Record of depth of water on crest of dam, 314 miles above Austin,
.was kept August 13, 1895, to April 7, 1900. Gage used February 15, 1898, .
to December 31, 1911, was a vertical staff attached to bathhouse on left bank of
river 150 feet above Congress Avenue Bridge; during this period high-stage
readings were made by means of a gage painted on first pier from left end of
bridge and a chain gage attached to bridge. From January 1, 1912, to
June 18, 1915, the vertical gage of United States Weather Bureau was read,
Record from June 18, 1915, to April 25, 1918, was obtained by means of
Dexter water-stage recorder installed at end of viaduet. All gages at or
near bridge have been referred to same datum. ‘

DISCHARGE\MEASUREMENTS.—Made by wading or from upstream side of Mont«
opolis highway bridge, 4 miles below gage.

CHANNEL AND coNTROL.—Channel straight for 1,000 feet above and 500 feet
below gage. Right bank of medium height, composed of clay and gravel
clean, improved by ecity, and subject to overflow; left bank resembles right
bank, except that it is high and nearly vertical in places. Bed clean and
composed of rock, gravel, and sand; shifts. Control is gravel and rock
shoal 500 feet below gage; changes during high water and also during low
water because of removal of sand for municipal use.

ExTrEMES oF pI8CHARGE.—Maximum stage from water-stage recorder, 22.6 feet
at 11 p. m. May 1 (discharge, 120,000 second-feet); minimum stage, 0.42 foot
at 5 p. m. March 22 (discharge, 135 second-feet).

1898-1922: Maximum stage recorded, 33.5 feet a few mmutes after the
failure of the dam, which occurred at 11.30 a. m. April 7, 1900 (discharge,
236,000 second-feet, determined from extension of rating curve and subject
to considerable error). At time of failure the depth of water over the crest
of the dam was 11.07 feet, the computed discharge being 151,000 second-feet
{a revision of previously published discharge). According to information
obtained from persons living near Congress Avenue Bridge, the stage rose
6.1 feet as a result of failure of dam. From this, the gage height corre-
sponding to a discharge of 151,000 second-feet was 27.4 feet. According to
Mr. W. P. Johnson, who was in charge of the power plant at the dam, the
flood appeared to be practically at crest stage when the dam failed. Mini-
mum stage, —0.18 foot at 6 p. m, August 18, 1918 (dxsqharge, 13.0 second-
feet).

Ice.—None during year. i

Diversions.—Records of the Board of Water Engineers for the State of Texas
show that approximately 36,000 acres of land have been declared irrigated by
diversions above the station. Most of the area irrigated is in the upper

. bagin of the main stream and adjacent to large tributaries. Little water is
diverted between Austin and Columbus.

Recuration.—Flow entirély regulated at times by operation-at the Austin
dam, about 314 miles upetzream Neither sluice gates, crest gates, nor
power plant at the dam were in operation during the years ending September
30, 1919-1922. . Capacity of reservoir about 24,000 acre-feet. .
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Accuracy.—Stage-discharge relation not permanent. - Numerous measurements:

made throughout the year. Curve well defined for all stages. Operation of
water-stage recorder satisfactory except for short breaks in record as noted
in footnote to daily-discharge table. Mean daily gage height obtained from
water-stage recorder chart by inspection or by use of planimeter. Daily
discharge ascertained by indirect method for shiting control, except as noted
in footnote to daily discharge table. Records good.

From recent information it is thought that the discharge as published in
Water-Supply Paper 408 for December 13-26, 1914, and February 9-17,
1915, is too low. Discharge on those days probably exceeded 20 second-
feet. See also footnote to monthly-discharge table.

Dzscharge measurements of Colorado River at Austin, Te:r: durmq the year ending

Sept. 30, 1992

y G Dis- . Gage | Dis-
Date Made by heig t| charge || Date Made by: height | charge
. i Feet | Sec.ft. . Feet | Sec.-ft.
Oct. 12 | Trigg Twichell.__ 1.10 568 || Apr 28 i
25 .74 257 20.93 | 97,
Nov. 28 .84 317 || May 3 21. 86 (=112, C00
Dec. 28 74 242 5 16.78 | 74,100
Jan. 26 72 256 8 8.87 | 28,800
Feb. 27 74 256 10 4.12 9, 400
Mar. 25 91 433 19 12.54 | 50,000
Apr. 1 June 20 1. 60 1,420
3.86 9,540 || July 13 1. 86 1,
3 2.08 3,080 || Aug 9 .64 340
] 9. 53 1 a 34, 700 44 249
13 7.98 | 26,000 || Sept. 19 41 238
27 48 270
19.2 | 287,900

< Surface velocities observed for part of measurement and coefficient used to reduce to mean velocities.

Daily discharge, in. second-feet, of Colorado River at Austm, Tex., for the year

ending Sept. 30, 1922

Jan. { Feb. | Mar. | Apr. | May | June'| July fAug. Sept.

250 | 8,680 | 94,700 | 5,010 086 362 234
233 | 5,740 | 97,700 | 2, 980 886 320 227
228 | 2,190 | 99,900 5, 900 314 220
224 | 15,600 | 89,900 | 5,120 858 294 214
220 | 45,500 | 73,000 | 4,420 | 1,050 307 207
216 32,000 | 65,700 | 3,240 | 6,100 | ~ 320 200
212 21,100 | 60,500 | 4,590 | 11,000 204 196
208 10,900 | 34,800 | 8,840 | 7,220 314 %

200 | 4,760 | 10,400 | 8,880-| 2840 | 320 | 274

196 | 6,410 [ 11,400 | 5,500 | 2,140 520 244
206 | 22,700 | 12,000 | 4,520 ; 1,750 858 200
255 | 22,800 | 9,000 | 3,510 | 1,480 634 200
255 | 8,160 | 8,680 | 2,870 | 1,250 520 211
216 | 3,920 | 8,760 | 2,410 | 1,070 570 262

200 | 2,770 | 9,320 | 2,080 956 560 307
26, 200 900" 300

186 | 2,810 1,860 900 490
222 | 1,860 | 37,800 | 1,600 830 436 268
250 | 1, 48,000 | 1, 530 752 384 268
168 | 1,470 | 42,200 | 1,410 |- 678 | , 360 262
184 | 1,320 800 | 1, 634 368 244
160 | 1,320 | 14,100 | 1,550 612 384 222
178 | 1,300 | 13,700 | 2,560 368
178 | 1,200 | 13,500 | 2,870 540 328 228
307 | 1,220 9,440 | 2, 510 294 238
314 | 3,210 6,136 | 2,060 481 274
250 | 71,800 | 4,660 | 1,690 445 268

244
.| 970 | 86,200 | 3,300 | 1,100 384 248
3,750 |-eneeeen 3,300 |_...... 368 241 |eeeenan

* Nore.—Owing to incomplete record, discharge partly estimated Jan. 18, 27, Mar. 2, 11, and 27-30, Au
28, and Sept. 6. Norecord and dlscharge interpolated Jan. 19-26, Mar. 3-10 and Aug 29 to Sept. 5. D
charge estimated Sept. 28-30.
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Monthly discharge .of Colorado River at Austin; Tezx., for the years ending Sept.
30, 1898-1922

Discharge in second-feet
Month Run-off in

acre-feet
Maximum | Minimum | Mean

=
-

February 1528 o e ——— . 1, 160 374 635
March ‘ - 505 322 367
April 7,200 348 1,590

258
88888888

8,

@
2

8
g

3
g

8y
g| 88288888888

SB8S

S5

Al 2 1%
ugust
September . "368 320 19,

91, 800 178 1,910 | 1,380,

, 280 195 512 31, 500
13,800 368 2, 160 129, 000
14, 718 2, 180, 000

2, 500 1,190 1,510 9

1,600 525 47,100

2, 500 670 76, 900

145, 000 1,840 | 21,800 | 1,300,

36, 200 5,100 | 10,100 621, 000

10, 400 1,020°f 3, , 000

26, 500 880 4,860 , 000

10, 800 880 3, 214, 000

98, 400 765 | 14,600 X

145, 000 195 5,600 | 4,050,000

12, 800 3,150 5,930 365, 000

17, 4,410 262,

1,900 2,160 133, 000

1,900 1,510 1, 740 107, 000

1,510 | . 1,240 1, 80, 000

1,150 815 949 | - 58,400

1, ' 860 844 50, 200

3, 900 580 1,470 90,400

3, 280 262 53,000

28, 700 200 2, 760 170, 000

1,150 250 513 31, 500

14, 600 335 2,930 274, 000

28, 700 200 2,170 | 1,570,000

660 370 431 26, 500
5,280 370 1,040" 61,800
580 410 454 27, 900
488 3% 423 26, 000
488 410 445 24, T00

4,050 352 797 49, 000

11, 600 314 1,870 111, 060

22, 400 370 3,200 197, 000

7, 720 180 018 54,

35, 900 7,330 451,000
Augus 27,800 200 2,910 179,
September 8,250 200 1,630 97,000

The year . 35, 900 180 1,800 | 1,310,000
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Monthly discharge of Colorado River at Austin, Tex., for the years ending Sépt.
30, 1898-1922—Continued

Discharge in second-feet
Run-off in
- Month acre-feet
- . Maximum | Minimum | Mean
1902-3
Qetober.__. 7, 200 262 1,090 67, 000
30, 900 275 5,800 350, 000
7,020 460 1,410 86, 700
2, 700 515 1,040 64, 000
33, 700 660 4,890 272, 000
17, 2, 000 4, 7650 292, 000
9,300 815 1,980 118, 000
7,720 760 2,360 145, 000-
12, 600 870 2, 400 143, 000
9, 650 305 1,410 86, 700
3,020 C 215 768 47, 200
3,400 275 715 42, 500
2,370 1, 710, 000«
4,530 270, 000
423 25, 200
345 21, 2000
352 21, 600
614 , 300
367 22, 600
666 39, 600
3,180 196, 000
6, 440 383, 000
2,520 155, 000
1,050 64, 600
2,930 174, 000

1,430 87, 900
540 32,100
397 24, 400
337 20, 700
366 20, 300

1,560 95, 900~

6,670 397, 000

8,360 514, 000

1,350 80, 300

1,970 121,000
746 45, 900
408 24, 300

2,020 | 1,460,000
546 33, 600
381 22,700
222 13, 600
177 10, 900
191 10, 600
204 12, 500
692 41, 200

1,060 65, 200

3,270 195, 000

5,750 354, 000

Augost..... 12, 300 766, 000
September 8, 830 625, 000

2,820 | 2,040,000
335 20, 600
268 15, 900
698 42, 900
217 13, 300
woEm

| S8

d

3,100 184, 000

4, 680 288, 000
266 16,400
156 9, 280

The year. 1,150 833, 000
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Montkylldischarge of \Colorado River at Austin, Tes., for the years ending Sept.
'80; 1898-1922~—Continued ,

{ ' vase b Discharge in second-feet
' ’ : Run-off in
w Month ) R acre-feet
N o Maximum | Minimum | Mean
20,700 3,480 214
27, 000 3,920 233,
1,840 949 58,
1,260 515 3l
3,120 8351 8,
1,680 589 36,
100, 0600 11, 600 690,
64, 600 11, 600 707,
7, 000 2,070 123,
8, 260 2,030 128,
8, 640 1, 580 97,
6, 320 1,610 95,
100, 000 3,400 |. 2,

882823 |3/SEsussEsssds | sisssasszssesy glg82888883588

460,
1,190, 73,
367 21,
566 34,
350 a1,
251 13,
188 11,
349 20,
3,180 196,
4,520 260,
3,350 208,
1,270 78,
1,160 69,
............ 1,400 1,020,
2,610 186,
768 " 45,
2,120 130,
208 18,
417 2,
263 16,
3,840 298,
2,090 128,
238 14,
1,770 105;
1,250 905,
?(1]',
813 .14
400 17,
23, 200 . 2t
1,460 46,
19, 300 25 000
11, 500 130,000
1,460 23, 460
12% 400 - 324, 080
27, 400 1,-290, 000
549 800
01|
Lo | -
1,490 g{
1, 560 ,
343 21, 1
W Ew
877| 636,000

101120—25t—wsp 548——4
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Monthly discharge of Colorado River at Awusiin, Tex., for the years. ending: Sept.
‘30, 1898-1922—Continued

. Discharge in second-feet
Month Run-off in

acre-feet
Maximum | Minimum | Mean
91213
October 11, 500 . 84,200
1,100 22, 700
940 - 3&388
680 . 34,
680 - 32,000
480 29, 500
40,300 355, 00
20, 500 174, 000
! i e b

ugus! (
F2 5 1 16, 000 127, 000
THO FORaen o ooococceo o ac e e een 40, 300 1,-100, 000

1913-14

29, 700 %

1 L
.1, 480, 000
185" 000
84,400

518, 000
127,000
5,450, 000
N S0 b | :limoa
ovember 2] 7 320,
December._ _ 70 2| 1,730 | iOﬁ, 000
1,010 | 1,390 .. 85,500
944 < 82,400
300 | 1,630 100, 000
255 | 10,300 613, 000
255 | 5,430 , 000
125 678 , 300
560 988 , 600
580 266 59, 400
85| 8,230 490, 000
2 3,010 2,180, 000
100 | 1,420 87,300
496 617 36, 700
452 | 1,160 71
445 767 47,
4 660 .38,
250 350 . 21, 0O
843 | 3,510 209,
830 | 3, 246,
225 571 34,000
202 701 43,100
212 416 25,
80 264 - 15,700
80 | 1,200 874, 000
138 | 1,020 62,700
200 301 17, 900
220 306 '18,
220 273 16,
236 302 -18,
323 19,
165 277 16,
220 | 1,180 7,
260 | 1,210 72,000
88 3 Zl,ggO
52 70.3 4,320
%L, 84
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Monihly discharge of Colorado River at Austin, Tex., for the years ending Sept-
30, 1898—1992-COnt1nue'1

Discharge in second-feet

. Run-off in
Month acre-feet

Maximum | Minimum | Mean

1917-18
196 128 | 148 9,100
196 28| 159 9, 460
354 42| 200 12,900

3,880 212| 565 - 34, 700
156 | 193 16, 700
78| 143 8, 190
38, 135 | 3,220 192; 000
9, 690 302 | 1,420 87,300
29, 400 232 | 2950 176, 000
1,010 36| 520 32, 000
2| 181 8, 060
3,050 05| 775 46,100
38, 400 2| 865 627, 000
26, 900 | 128 | 6,280 388, 000
64, 700 1,020+ 11,100 660, 000
41, 500 750 | 5200 .| . 320,000
23, 800 1,007 5 " 335,000
9, 250 1,650 [ 3,010 | . 167,000
24, 800 939 | 4060 | 305000
7, 580 1,000 | 3,120 186, 000
13, 600 2,070 | 7,310 449, 000
29, 500 2,150 | 13,100 750,
39, 200 1,970 | 9,680 -595, 000
2,100 1,000 | 4,760 263,
64, 200 900.| 9,380 558, 000
64, 700 123 | 6,950 5, 030, 000
44,600 4,350 | 14,200 873, 000
400 3,760 | 7,050 420, 000
, 990 1,020 | 3 410 210, 000
15, 100 2120 | 5 460 336, 000
4,230 2,440 | 3,340 192, 000
3, 140 1,650 | 2120 130, 000
1, 880 765 | 1,190 70, 800
20, 600 664 | 6,450 397, 000
3, 060 939 | 1,600 95, 200
1,700 405 | 806 49, 600
28,100 509 | 6,720 413, 000
24,400 664 | 5,260 313, 000
44, 600 405 | 4,820 3, 500, 000
3,030 494 | oM 58,000
3,620 735 | 1,280 76, 200
1,070 838 | 845 52, 000
856 509 | 684 42,100
750 5161 608 33, 800
1,670 677 | 990 €0, 900
3, 560 877 | 1,870 111, 000
2,470 423 | g64 59, 300
50, 200 288 | 5,000 303, 000
£90 154|387 23, 800
148 86| | 80.2 5, 480
45,800 64 000

2
g
2
1%
) ]
2
8
2
@
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Monthly discharge of Colorado River at Austin, Tez., for the years ending. Sepi.
: 30, 1898-192¢—Continued : ‘

Discharge in second-feet

Run-off in
Month S acre-feet
- Maximum | Minimum | Mean

1,110 206 416 25,
314 T 182 - 214 "12, %
510 196 268 | . 16,500
352 191 254 . 15,600
360 191 261 '14, 500
3, 750 160 358 33. 000
103, 000 1,200 | 19,500 1, 160,000
99, 900 3,300 | 30,700 | 1,890, %

8,880 1, 100 3, 380 201,

11,000 3681 1,720 108, 000
858 241 , 400
............ 186 274 16, 300
103, 0600 160 4,840 3, 500, 000

Nore—Discharge records prior to Jan. 1, 1912, have been revised, as more information is now available
than when first published. Discharge records from Jan. 1, 1911, to Sept. 30, 1914, not previously published
have been computed from gage records furnished by the United States Weather Bureau, usﬁg tatigﬁ
curve based on discharge measurements made quring 1910, 1914, and 1915.  All daily-discharge figures a!
some minimum monthly-discharge figures prior to Sept. 30, 1914, have been withheld because.of proba-
bility of large errors, due to changes in stage-discharge relation and insufficient discharge measurements.
Such figures published in earlier reports should be used with caution. Records herewith published prior
to Sept. 30, 1914, are considered fairly accurate, except during low stages when gross errors may be expected,
particularly during the years 1906-1909 and 1911-1914 when no discharge measurements were made, except
a series of high-stage measurements in June, 1906. Monthly-discharge records from Ootober, 1914, to
September, 1921, are the same as those published ‘in previous reports, and are considered reliable.

Days of deficiency in discharge of Colorado River at Austin, Tex., for the years
ending Sept. 80, 18991922, revised in 1922

Days of deficient discharge

Discharge
in second- :
oot - | Lo 11000-1 | 1901-2 | 1002-3 | 1903-4 | 1904-5 | 1905-6 | 1006-7 | 1907-8 | 1908-9 | 190>
1 SO I
200 |17
300 | 63 | 22
400 | 213 | 28
500 | 261 | 37
600 | 274 | 46
700 | 281 | 60
800 | WL | T
900 | 287 | 92
1,000 | 287 | o4
L200 | 202 | 148
1400 | 207 | 179
1,600 | 208 | 181
1,800 | 301 | 198
2000 | 302 | 210
3,000 | 318 | 253
4,000 | 333 | 268
5,000 | 340 | 273 i
6000 | 345 | 282
7,000 | 349 | 208
8,000 | 350 | 304
9,000 | 352 | 314
10,000 | 354 | 317
20,000 | 360 | 341
30,000 | 361 | 355
40,000 | 362 | 350
50,000 | 362 | 350
£0,000 | 363 | 360
75,000 | 364 | 361
100,000 | 365 | 384
125,000 [ ... 364
150,000 |-222C 365

NorE.—Low stages 1906-1910 subject to error.
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Days of deficiency in discharge of Colorado River at Austin, Tez.,fot the years endmg
Sept. 30, 1899-1922, revised in 1922—Continued

_]51'8 charge| Days of deficient discharge
in second- - T !
feet 1910-11/1911-121912-13|1913-14/1914-15{1915-16|1916-17]1917-181918-19,1919-20{1920-21/1921-22

3| 45 | 39 [ ’ 2 .

2 15 1 26
61 | B 1 4 29 81 182 6 |. 42 24
. 120 125 74 1 68 52 203 233 9 | 55 | 173
159 137 86 1 72 97 | 264 247 10 68 .| 215
183 192 146 1 83 145 281 260 1 230
193 222 1 -

8
B
ZEEN

B
L
58

8388838358282 8888 Ess

8
8
SEEEBERREBERES

DB B BB 0000t i £ 100 o g

EBE

EVAPORATION NEAR AUSTIN, TEX.

LocaTioNn.—A#% reservoir on Hill ranch, 1,000 feet from ranch house, 5 miles
southeast of Austin, Travis County. Elevation, 475 feet above sea level.

RECORDS AVAILABLE.—April 1, 1916, to September 30, 1922.

EquipmeNT—TwWo evaporation pans, one floating on surface of reservoir and the
other on land about 30 feet from reservoir; auxiliary equipment consists of
hook gage, rain gage, anemometer, maximum and minimum thermometers,
and psychrometer.

AccuracY.—Moss and weed growth in reservoir may at times affect results
Record from land pan more accurate than that from floating pan. Observa-
tions made daily at 8 a. m. Qbserver’s work good.

CooPeRATION.—Computations made by United States Weather Bureau.
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Evaporation near Austin, Tex., for the year ending Sept. 30, 1922 N
Temperature (°F.) Wind - Ev(tilporzgl)on
M:{an 0y
Ailr Water l{;?vae- Aver- i Rain-
Month : h-.}.:;md- vei'ﬁﬁ R a fglh] ) * Floa t‘
y i | Prevailing |(inches, " | Land
Mean | Mean Float- | 1.nq | (per, IFIY direction ing | hon
maxi- | mini- | Mean I')’;% pan | cent) (’I’)lélf’s pan
mum | mum (mean) (mean) hour) .
October...... 81 1520 | 66.8 66.3 59.5- | 81.2 1. 2 Southwest...| 0.94 | 4.027 | 4.333
November_.| 76.2 | 48.2 | 82.2 60.1 55.7. 1.79.3 1.5 do .30 1 2.663. 3.129
December. | 67.2 30.3 | 53.2 51.6 47.4" | 83.0° 2.6 1.48 1 2.140 | 2.692
January..._| 51,9 [.35.2 |43.6 45.4 42.6 [87.56 | 3.8 3.14 | 2,85 ) 2471
February-..| 64.6a | 42,5 | 53.6 52.6 49.2 .| 84.8 . 3.4 2.55 {22.654 | 3.349
March. 68, - 43.6 | 55.8 58.5¢c | 53.4b| 71.2b 4.1 2.75 [ 24.778 | 25.506
..67.0 | 65.4 67.1 64,0 | 83.5 2.4 7.21°) 04,653 | 84,962
64,8 1. __ 75.5 73.2 | 813 1.0 4.80 (24.954 |=6.626
.67.5 180.1d| 80.6 77.4 | 78.8 .6 2.83 65,494 6.
70.6 | 83.2 82.0 77.8 | 76.8 1.1 L3871 8.115 {=8.880
August 97 70.5 | 84.0 80.7 77.8 | 72.2 .7 d L2211 7.265 | 8.392
September_.| 90.6 | 64.7 [77.6 | 76.2 | 723|752 | L2 ! _LI1 5361 | 6.704
....... 647 [ooo..| 664 | 625 |78.7 | 2.0 || 2071|5448 | 63.778

a Estimated.”
Nore.—Letters follqwmg figures indicate nnmber of days missing—d, Pday, b, 2 days, ete,

COLORADO RIVER AT commmrs, 'rxx& N

LocaTion.—At county highway bridge half a block from county jail and 400
feet below Galveston, Harrisburg & San Antonio Railway bridge, in eastem
edge of Columbus, Colorado County.

DRAINAGE AREA.—37,000 square miles. (measured on standard topographic maps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert
T. Hill, of the United States Geological Suivey; scale, 1 inch = 25 miles).

RECORDS AVAILABLE.—August 2, 1902, to December 31, 1911; May 22, 1916, to
September 30, 1922. Records of stage have been obtained by the United
States Weather Bureau since. January 1, 1903; . -

GAGE —Gurley graph water-stage recorder, inspected by J, H Ha.stedi; or L.
Hastedt.. .From August 2, 1902, to. December 16, 1907, gage heights were
obtained by measuring with a tagged chain and lead weight from point on
top of bridge pier to water surface. Mott tape-and-weight gage on down-
stream handrail of bridge, property -of the United States Weather Bureau,

" was read from December 17, 1907, to February 9, 1917, when regulation
United States Geological Survey chain gage was installed. and used until
Aprit 30, ‘1919, when present. ‘Gurley water-stage. recorder was installed.
All gages referred to same datum.

DisCHARGE MEASUREMENTS.—Made from upstream side of bridge or by wading.

CHANNEL AND coNTROL.—Channel straight above and below station for 400 feet.
Right bank composed of firm earth; high and not subject to overflow.
Left bank of medium height; subject to overflow above a gage height of 34
feet. Bed of stream clean and sandy; shifts. A sand and gravel section 350
feet below gage may serve as low-water control; the stage-tischarge relation
during medium and high stages may be controlled by & bend in river below
bridge.
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ExTrREMES: OF DiscHARGE.—Maximum stage during year from water-stage re-
corder, 38.3 feet 3 p. m. Msy 5 (discharge, 79,500 second-feet, determined
from extension of rating curve and subjeet to error); minimum stage, 5.49
feet at 1 p. m. December 23 (discharge, 348 second-feet). .

1902-1911; 1916-1922: Maximum stage recorded, that of May 5, 1922;
minimum. sta.ge, 4.2 feet September 9 and 10, 1910 (dlscharge, 10 second-
feet).

Ice.—None reported durmg yea,r :

Drversrons.—Considerable water is diverted for xrngatlon in the drama.ge basin
above Austin, but little water is diverted between Austin and Columbus.
The sta.ﬁiﬁn is'above the u'mga:ted rice belt, which comprises several thousand
acres. ' Records of the Board of Water Engineers for the State of Texas
show that about 36,000 acres have been declared irrigated above Austin.

ReguraTiON.~—~Flow 4t Columbus durmg low stages partly controlled by storage
at Lake Austin.

Accuracy.—Stage-dischiarge relatlon not permanent. Two mting' curves used.

One from October I to April 27 well defined below 55,000 second-feet, and

one from April 28 to September 30, fairly well defined below 65,000 second-

feet. Operation of water-stage recorder not satisfactory. Daily gage
heights obtained from recorder chart by inspection or by planimeter, except
as noted in footnote to daily-discharge table. Daily discharge ascertained

by-indirect method for shifting control, except April 28 to September 30,

when mean daily gage heights were applied to-rating table. Records poor.

CooreEraTION.—Record of gage heights furnished by Umted States Weather
Buréau from August 20 to September 30.

Discharge measurements of Colorado Rwer at Cotumbus, Tex during the year.
_ending Sept. 30, 1922

B ; ; L ' st- ’
Date Made by— Pork | iy || Date Madeby— | 3% | I
. R Feet | Secft. . - | Feet | Secft.
Qct. 4 7.00 1,270 Apr 33.55 “63 400
Dec. 15 5.88 527 | July 19 . 910 1,700
Mar. 8 5.84 576, Aug 19 do 58,11 | 905
Apr. 29 31.7 |=57,300 || Sept. 28 | McCashin and Slack_..} 7.40 402

s Surface velocity observed and coefficient of 0.95 used to reduce to mean veloeity.
d I;Chain gage moved to other side of bed of stream as low water channel has left recorder well. Same
atum
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Daily discharge, in second-feet, of Colorado -River dat Columbus, Tezx., for the yedar
ending Sept. 30, 1922 o

Day Oct. | Nov. | Dec. | Jan. | Feb. { Mar. | Apr. | May | June | July | Aug. | Sept.
530 794 422 11,720 | 1,180 | 6,580 | 68,700 | 4,780 | 3,460 535
515 | 999 | 418 |1,230 | 1,200 | 5,800 | 71,800 | 4,900 | 2,300 535
505 | 1,430 427 843 | 1,150 | 7,190 | 75,100 | 5, 750 | 2,200 535
495 888 450 740 | 1,100 { 12,000 | 78,800 | 6,820 | 2,100 534
485 | 634 | 440 722 966 | 49,300 | 78,800 | 8,180 | 2,010 535
5 575 656 740 , 600 | 77,100 | 6,050 | 1,960 535
495 [ 500 | 475 606 63p | 43,100 | 75,100 | 5,030 | 1,880 535
495 | 740 | 8515| 590 576 | 32,600 | 71,800 | 5,160 | 3,060 465
5056 662 455 595 565 | 22, 300 5,080 | 7,140 535
495 | 612 612 495 | 15,600 | 49,800 | 7,820 | 5,600 || 900 535
475 580 515 570 545 | 11,400 | 23,800 | 6,820 | 4,150 535
570 450 540 526 18,300 1 5,600 | 8,220 536
465 556 436 510 520 | 9,290 | 17,000 | 4,900 | 2,670 535
460 440 495 525 | 23,200 | 17,600 | 4,520 | 2,300 535
450 530 450 470 525 | 20,100 | 13,800 | 4,280 %
565 | 954 | 466 490 | 11,800 | 13,400 |- 4,020 535
432 510 768 470 445 | 8,040 | 12,700 | 3,660 535
422 470 (1,170 | 475 445 | 6,100 | 15,800 | 8,440 535
409 466 634 470 436 , 080 | 33,100 | 3,220 400
422 465 704 465 414 | 4,670 | 42,600 | 3,160 895 400
450 540 456 404 | 4,150 | 48,500 | 3,160 820 535
418 388 495 460 400 | 3,380 | 42,000 | 3,220 900 820 535
728 427 364 460 456 414 | 2,900 | 23,800 | 3,060 745 535
680 456 530 432 | 2,650 | 16,800 | 2,890 675 400
662 422 440 450 | 1,900 | 1,020 | 2,550 | 15,400 | 3,060 875 400
644 | 418 | 436 | 440 | 2,140 | 1,970 | 2,500 | 13,800 | 3,660 675 400
622 418 436 432 { 1,600 | 1,000 | 3,280 | 10,400 | 3,900 675 400
611 418 440 999 | 1,280 | 1,820 | 28,600 | 7,480 | 3, 550 675 400
590 418 450 11,230 [ ... 1,900 | 53,700 | 6,200 | 3,330 675 400
566 427 436 | 2,060 |......_ 23,900 | 63,000 | 5,750 | 2,890 605 400
555 | ... 422 1,300 |.__.. 13,100 |-ceeees 5,160 ... 605 |..._...

Nore.—Owing to incomplete record discharge partly estimated Dee. 17, Jan. 16, Feb. 11, 24, 25, Mar.
8,9, 11, Apr. 22, 29 ,May 13, 20, and June 10. Discharge determined from United States Weather Bureau
ga.ge records and by comparison with records for other stations, Jan. 20-31, Feb. 1, 2, Mar. 5-7, 10, 25-31,
Apr. 1-21, May 21-31, June 1-9, Aug. 20 to Sept. 30. Discharge estimated Ju.ly 16'to Aug. 19.

Monthly discharge of Colorado River at Columbus, Tezx., for the year ending Sept.

30, 1922
Discharge in second-feet
Run-off in
Month J - acre-foet
Maximum | Minimum | Mean

LT 11 T 565 1,010
November. 409 455 27,100
December. 364 576 38,400
January... 418 649 39, 900
February. . 455 788 43, 800
March. . 400 1, 930 119, 000
April 2,500 | 17,300 | 1,080,000
ay.. 5, 160 36, 100 2, 220, 000
June.. 2, 890 4, 530 269, 000
B U -2 7' ) AR 1, 116, 000
N7 T U SR SR \ 827 50, 900
BeptembDer. o oo memmmaee 400 492 28, 300
The YeaPa . n e oeeee et emm———— 78, 800 364 5,690 @ 4,040,000
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v . - COLORADO RIVER AT WHARTON, TEX.

LocaTioN.—At highway bridge in western edge of Wharton, Wharton County,
200 feet below Galveston, Harrisburg & San Antonio Railway bridge.
DrAINAGE AREA.—37,400 square miles (measured on standard topographic maps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert

- T. Hill, of the United States Geological Survey; scale, 1 inch==25 miles).

REcoRDS AvAILABLE.—July 12 to August 31, 1916; July 3 to August 18, 1917;3

July 11 to August 4, 1918; and March 19, 1919, to September 30, 1922.

Gage.—Qurley graph water-stage recorder attached to pier of highway bridge -

near left bank, installed March 19, 1919., Prior to March 19, 1919, vertical
staff on right bank 75 feet below bridge. Zero of this gage 1.93 feet higher
than zero of recorder. Temporary chain gage at same datum as recorder
attached to downstream guardrail of same bridge from July 18 to October
11, 1921.

DISCHARGE MEASUREMENTS. ——Ma.de from highway or railway bridge or by wad-
ing.

CHANNEL AND CONTROL.—Channel straight above and below station for a few
hundred feet. Bed composed of sand and clay; shifting. Banks medium
in height, composed of clay, and subject to overfiow during extreme stages.
At a gage height of 34 feet water enters a channel above station known as
Caney Creek and flows thence to Gulf of Mexieco. The Colorado.River raft,
several miles below station, probably serves as control for all stages.

EXTREMES OF DISCEARGE.—Maximum stage recorded during year, 40.7 feet
from 9 a. m. to 8 p. m. May 6 (discharge not determined); minimum stage,
5.67 feet at 10 p. m. March 24 (discharge, 472 second-feet, ascertained from
extension of rating curve and subject to error).

1916-1922: Maximum stage recorded during periods of record, that of
May 6, .1922; minimum stage, 4.35 feet at 12.46 p. m. August 27, 1921
(discharge, 45 second-feet ascertained from extension of rating curve and
subject to error).

Ice.—None reported..

Diversions.—Station is in area of rice irrigation; roughly estimated to cover
about 75,000 acres, about one-third of which is irrigated by diversions from
Colorado River between Columbus and Wharton, and the rémaining two-
thirds by diversion below Wharton. During periods of maximum demar;ds,
practically the entire flow is diverted, unless the river is above ordinary
stage.

ReauLaTioN.—Flow at low and medium stages is regulated to some extent by
storage in Lake Austin at Austin, Tex.

Accuracy.—Stage-discharge relation not permanent. Ratmg curve well de-
fined from 500 to 15,000 second-feet, and fairly well defined to 30,000 second-
feet. Above this discharge, from extension of rating curve and subject to
considerable error. See also ‘‘Channel and control.” Operation of water-
stage recorder from December 13 to September 30, satisfactory, except for
short breaks in record as indicated in footnote to daily-discharge table.

From October 1 to December 12, recorder not working and staff gage read-

to hundredths once daily, and oftener during floods. December 18 to Septem-
ber 30 mean daily gage height determined from recorder graph by inspection
or by planimeter. Daily discharge ascertained by indirect method for
shifting control, except as noted in footnote to daily-discharge table. Re-
cords good except at extremely high and lov; stages.

I
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Discharge measurements of Colorado River at Wharton, Tex., during the year ending
" Sept. 30, 1922

Gage | Dis-

Date Made by | Date Madeby— | G8ge | Dis-

N it .| height | charge. Y . height | charge:

. < .| Feet | Secft. Sec.-ft.

Oct. 6| C.E McOashm. 7.34 1, “{50 July 19 1,670

Deéec. ‘14 |.D. A, Dudle; 6. 13 700 || Aug. 21 - T8

Mar. 9} C. E. McCashin 6.34 734 || Sept. 27 554
' I

Dazly dzscharqe, - second feet, of Colorado River dt Wharttm, Tea; for'the‘year

endmg Sept. 30, 1922 . Ch
" Day Oct. .Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | Juhe filly | Aug. | Sept.
1o, 1,600 | e62| 785| 574 | 1,810/ 1,610 o L gIs| 870
9T 1,690 | 654 | 830| 574 |1810| 1,930 2, 790 | 514
3. 2640 | 642 | 1,080 | 582 | 1,650 | 1,340 2 40| 500
410 om0 es8| 1,180 | 5821210 1,490 , 13 740 804
5 490 904 26, 000 1,930 70| 500
32,300 1,810 | 715 | 538
35, To7se | n5 | 552
33, 17806| .0 [ 570
25, 400 2420 715|. 570
17,000 7os0] 600 |’ 570
12,300 5,900 [ “ev0 [ 552
, 560 4,490 650 |.. 53&
7,990 3,550 | 690 | 552
18, 700° 20607 75| 552
20, 200 (5780 | 7iE|- 562
14,000 9,420 322' 60
9, 200
6,710 2’333 800 | 700
5,510 1,700 |- 915 654
4710 L& | 865 610
4,490 | 29,700 {1450 | 795|590
4,050 | 32,800 | 305071’ 40| © 590
3,500 | 30,200 | 3,130 | 1,200.| 67| 610
3,200 | 19,000 | 2000 1,160 | 63 610
2,860 | 14,500 | 2,600 { 1,100 |- 616 | 590
2,740 | 14,400 | 2,510 || 970 | ‘680 |* 570
2,780 | 12,600 | 2,960 | 915 | 650 | - 552
6,950 | 9,940 {3,050 650 | 535
26,600 | 7,860 | 2,960 | (865 | 670-]. 532
32,100 | 6,830, 2,780 | 865 | 630 521
........ 6110 |._..| 815] 586 |.l.....

No'm.—Owin%Ito incomplete record discharge partlg estimated Jan. 22, 28, Mm\ May i0; 13, 19, 20,
and July 8-13 orecord and discharge interpolated Oct. 10. Dec. 4, and Jan. 23- i)lschaxge estlmated
May 14-16. Stage beyond limits of rating curve and discharge not determined May 2-113 gags height,

feet, on respective days as follaws: 35.1, 36.7, 39.2, 40.5, 40.7, 40.6, 40.3, 40.0 30.6, .and 37.3.. : -

st . e
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Monthly dwcharyewf Golorqdo Rwer at Wharton, Tez., far -dhe- year endma Seapt.
’ . Coaadd et
. R Discharge in sécondest . . [ i~
v . . o . S e JRun-off i
Menth S %}M&tn
R | Maximum | Minimuny | Megz: |+ o2

¢ 6M{ - L0 [ 68300
563 | 614 36, 600

Telhe8 | WP L 45,
574 873 53,700

6,110 |oom oo
2,510 4,840 288,
815 2,160 133,000
590 718 44,:100
500 573 - 34,100
[ {20 R O

NORTH CONCHO RIVER AT SAN ANGELO; TEX.

Location.—A% county conerete viaduct in San Angelo, Tom Green County, 1
mile above tonfluence of North Concho and South Concho rivers. | >

DRAINAGE AREA.—1,520 squaré miles (revised; measured on post-route map and
topographic map of Texas, compiled in 1899 by Robert T. Hill, of the Umted
States Geological Survey; scale, 1 inch=25 miles).. :

RecorDs AvariLABLE.—October 27, 1915, to September 30, 1922.

Gaar.—Stevens continuous water-stage recorder, attached to left side of web of
third pier of viaduct from left bank, installed September 1, 1920; inspectéd
by B. W. Wynn. 'Prior to this date vertical staff attached to same pier -
was used. Both recorder and staff gage referred to same datum, ‘

DiscHARGE MEASUREMENTsS.—Made from second highway bndge upstream from
gage or by wading 400 feet below.

CHANNEL AND CONTROL.—Bed composed of solid rock which is, to some extent,
covered in high-water channel with grass and moss; permanent. Channel
straight for 800 feet above and 400 feet below gage. Banks are slopingy
clean, composed of rock and clay, and not subject to overflow except during
high floods. About 20 feet below gage and at downstream side of viaduct
is a concrete dam about 434 feet high, which, before the viaduet was con-
structed, served as part of low-water crossing; this dam forms.an-artificial
control and insures a permanent- stage-discharge relation. : Backwater
probably occurs at this station when the Conclio reaches a stage of 25 fest,

EXTREMES OF DISCHARGE.—Maximum stage for the year from® water-stage
recorder, 19.3 feet at 7.30 p. m. April 26 (discharge, not determined. Back-
water from Concho River probably existed during this stage), no flow
October 1 to April 2, August 6 to September 18, and September 24-30.

1916-1922: Maximum stage recorded that of April 26, 1922; no flow for
several periods during record.

Ice.—None reported during year.

DiversioNs.—Records of the Board of Water Engineers for the State of Texas
show that about 600 acres have been declared irrigated by diversions from
North Concho River, all above station.

REGULATION None of consequence.

.:hf
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AccuBacy.—Stage-discharge relation permanent, except during periods of back-
water. Rating curve well defined below 125 second-feet, and extended to
7,400 second-feet by use of formula, Q==CLH?, for broad-crested weirs,

~ using a value of 2.20 for C and may be considerably in error. Operation of

_ water-stage recorder satisfactory. Daily discharge determined by applying
to rating table mean daily gage height obtained from recorder graph by
inspection, or by use of planimeter, except as noted in footnote ‘to daily
discharge tablé. Records good, except at extremely low or high stages,
when subject to large errors. .

Discharge measurements of North Concho River at San Angelo, Tex., during the
year ending Sept. 30, 1922

o ’ Gage Dis-
Date Made by— height | charge
| Feet Sec.-ft.
Nov. 5| Ellsworth and Dudley...... ... .. _...... : 0
Jan. 13| R.G. West_ ... oo SRS NSRS 0
July 31 | Trigg Twichell...__.. hemaceecamm—n———— . . 0.44 .6

Daily discharge, in second-feet, of North Concho River at San Angelo, Tez., for the
year ending Sept. 30, 1922

Day | Apr. | May | June | July |Aug.| Sept. || Day | Apr. | May | June | July | Aug.|Sept.
24 11 0.6 1,200 6.2 14
17 848 .4 716 | 58 12

130 2,000 .4 605 | 38 11
24 1,280 .4 221 9.8 7.9
85 342 .2 118 7.2 7.2
36 149 .2 118 | 52 6.6
16 91 .2 64| 28 5.3
13 67 .2 41| 14 3.9

L 14 58 121 36 9.8 3.9
12 49 27 31 7.9 3.2

9.8 40 | ._f_._ || 26.. ... 28 6.2 2.3
9.8 ~ 81 |oovoefommaen [ 27 24 4.5 1.8
9.2 22 790 20 3.2 1.2
7.9 19 186 35 2.5 . .8
6.6 106 22 5.0 .7

eenlean 17 feeaees .6

Noxe.~—Owing to incomplete record, discharge partly estimated Apr. 13-18, July 8, 13, 17-31, and Aug. 1.
Discharge determined by averaging discharge for fractional parts of a day Apr. 3, 9, 10, 25, 29, May 3, 4,
18-21, 29, June 3, 5, 6, 17, 18, 21, 30, July 1-6, and Sept. 19-21. Discharge interpolated Jufy 9-12. Stage
beyond limits of rating curve and. disc«lmr%: not determined; backwater probably existed as follows; Apr.
26, 7.2 feet, and Apr. 27, 6.4 feet. Backwater probably existed, amount unknown, on Apr. 8, 24, 28, May 1
and 2. No flow Oet. I to Apr. 2, Aug. 6 to Sept. 18, and-Bept. 24-30.

Monthly discharge of North Concho River at San Angelo, Tez., for the year ending
: Sept. 30, 1922

.

Discharge in second-ieet

. - ! - Run-off in
Month . . scre-feet
Maximum | Mintmum | Mean

14 230 14,700
25| ‘222 1,320
8| . 165 10,100..
0 . 2.4
0 09 54

NoTE.—8ee footnote to table of daily discharge.
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v i CONCHO RIVER NEAR AN ANGELO, TEX.

Locarion.—Half a mile below confluence of North'Concho and South Concho
rivers and 184 miles southeast of San Angelo, Tom Green County.

DrainaGe AREA.—4,780 squars miles (revised; theasured on sténdard topo-
graphic maps; post-route map; and topographic map of Texas, compiled in
1899 by Robert T. Hill, oi the Umted States Geologmal Silrvey, scale, 1
inch=25 mﬂes}.

RECORDS AVAILABLE ——September 17, 1915 to September 30 1922.

Gacr.—Stevens continyous water-stage recorder; installed August 9, 1917 on
right bank, 1,500 feet below an old ford; inspected by B: W. Wynn Prior
to August 9, 1917 & Vertlcal staff gage in several sections atfached to trees
on left bank was used. Water-stage recorder and vertical sta,ff gage referred
to same datum, .

DISCHARGE MEASUREMENTS.—Made by Wa.dmg or from cable near gage.

CEANNEL AND CONTROL;-—Bed .composed of solid rock and gravel. Channel
straight for 1,000 feet above and below station. Right bank high, rocky,
wooded, and not sub}ect to-overflow; left bank of medium height, composed
of clay and gravel, coverged with scattered growth of jtrees, and subject to
overflow at high stages. Rapids just below gage serve as control for medium
and low stages, but: affected by moss. Location of control for high sta.ges
not known.

EXTREMES OF DISCHARGE. —Mammum stage for the year determined by levehng,
36.8 feet April 26 (dlscha.rge, not determined); no flow November 29.

1915-1922: Maxlmum stage, that of April 26, 1922 no flow November
29, 1922,

Ice ———None recorded durmg year.

Drversions.—Flow at low stage materially affected by diversions above station.
About a mile above mouth of South Concho River, a storage dam has been
constructed by the San Angelo Light & Power Co. for waterworks. Records
of the Board of Water Engineers for the State of Texas show that about
11,000 acres have been'declared irrigated by water diverted above the
station, and about 3,500 acres by diversions below station. .

REguLaTION.—Storage at the dam of the San Angelo Light & Power Co. has
slight effect on flow at statlon, no regulation of c¢onsequéince on North
Concho River.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 800 second-feet; above, it was determined by A+/d method, based on
one measurement on July 8, 1919, at discharge of 40,500 second-feet and a
stage of 26.6 feet, ising Kufter’s formula with the value of #=0.045 and
may be considerably in error. Operation of water-stage recorder not
satisfactory as shown in footnote to daily-discharge table. Daily discharge
ascertained by applying to rating table mean daily gage height, obtained
from recorder graph by inspection or for days of considerable ﬂuctuatlon
by use of planimeter, except as noted in footnote to dmly-dlscharge t&ble

Records fair.
Discharge measurements of Concho River near San Angelo, Tex., during the year
ending Sept. 30, 1922 /
G Dis-
Date sooa. Madeby—. height | charge

Ve e Ty

' : A o ’ Feet “Sec.-ft.
Nov.. 71 D. A. Dudley....: : feman 046 .. 2.2
Jan. 13 R. G. West, 1.8
July 31 Trigg Twichell 3.6

.50
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Daily discharge, in second-fest, of Concho River near San Angelo, Tex., for the
. year, ending Sept. 30, 1922, . .

. Day | Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr.. | May.| June | July. | Aug. | Sept
) SRR 20 L7} L1| L2} 61] L9, 149+ 63 24 2.0
2 eeen 2.0 1.6 1.2 6.7 1.8 112 | 785 23] 22
. J. 1.9 1.6 1.2 7.4 1.8 416 15,180 - 23 1.9
[ SR L9} L6 L2] 68 L6 178 oo 2.2 20
. L9891 L6 1.3 7.1 1.6 SRR B 19
[ SO L8 1.6 1.3 55 16 9.5 1,560 211 "'19
Temdcmeane 16l Lé 14 4.5 L8 .14 (1300, 2.% 1.6
- R, 16 1.8 1.6 7.4 1.7 {11,300 1,150 2 LB
L S, L6 1.7 1.9 6.3 1.7 671 1,050 | 21 L7

IR (IR B & B - 19| 33| 16| 18 .| 975 C 21 3.3
1.7 17 Lo 2.1 1.7 84 900 2.0 1.6
L7 1.6 1.1 2.0 L6 1.7 50. 832 2.0 1.5
L7] 16 * L9 L8 18 3z . 720177403 37 1.9 1.8
17 1.8 1.8 18 1.8 26 | %,'160 921 29 L9 . .18
L7 1.8 2.0 1.7 1.8 25 ,3%‘ © 88 80 1.8 ‘1.3
L7] Le 19| 17| 18| 22 [2,8%0] 70| es 18] 13
L7 1.6 1.8 1.9 L8 15 4,060 144 ‘64 . %38 1.2
17| Le L L6 L9l 18i{ .1 |L6l0f 1 57 2.3 1.3
1.7 1.6 1.6 L8 1.7 9.1 620 101 11 2.3 5.1
1.7 L5 186 2.0 1.8 7.1 346 84 0 2.1 3.7
L7 L3 1.7 1.8 1.7 6.3 319" 1251 9.6 L7 19
1.7 1.2 L7 2.0 1.8 9.5 230 97 8.9 L7 L6
1.7 1.3 1.8 2.1 1.8 12 200 | , 103 8.2 1.8 1.3
L7] 13 L2 18 L9 L8 fuercnaan A 178 78 7.5, 2.2} 1.8
1.7 1.0 1.3 19 2.0 L9 [oeaas ;43 . 64 88| 21 14
L7 71 L3 1.9 2.0 2.0 132 56 | g.l 2.0 1.4
L7 .4 1.2 27 L8 2.0 120 50 54y 19 1.3
17 .2 1.2 3.5 L9 L9 ‘1o 41 4.7 2.2 1.4
17 .0 1.3 4.2 ... 2.0 111 28 4.0 2.1 1.4
1.7 .6 13 4.9 ... 1.9 < 90 72 3.3 2.0 12
L7 s 12| 55/|... 1.9 82 | e 26| 19|

Norte.—Owing to incomplete record discharge partly estimated Oct. 4, 10, Nov.'7, 19, 22-24, Dec. 24,
Jan. 16, 28, Feb. 3, Mar. 16, July 13, Aug. 1, 10, 15, Sept. 13 and 15. No record and discharge interpolated
Oct. 1-3, 11-17, 19-25, 27-31, Nov. 1-6, 20, 21, 25-28, 30, Jan. 19-25, 27-31, Feb. 1-2, July 20-30, Aug. 11-14,
and Sept. 14. No record and discharge estimated Dec. 2-23. Disch rge ‘ascertained by av dis-
charge for fractional parts of a day Feb. 6, 8, 9, Apr. 3-11, 13, 17, May 14~21, 23, 24, 20, June 3-7, 17, 21, 28~
30, July 1-3, Sept. 9~10, and 19~20. No record Apr. 24 to May 5 and J;;IX 4-12; gage read Apr. 24, 27.5 feet
and April 26, 36.8 feet, and another maximum stage of 26.9 feet occurred. between .Apr. 26 and May, 5.

: )

Monthly disé,harge of Concho River near San Angelo, Tex, Jor the yéar ehdin'g
Sept. 30, 1922 ) o

. A ] Discharge in second-feet
Month : T Rag?eggéin
Maximum,| Minimum | Mean

October. ... ... e mmemm—mm - —————— 1.6 L73 107
November 0 1. 8% 81.3
Decem! [P 1.14 70.0
Tanuary___ S 2.06 127
February.. 1.6 - 3.39 ¢ 188

arch__.__ 1.6 179 110
April 1-23__ ' 2.0 546 24, 900
May 6-31_. 82 |, 920 . 47,000
June_._._ 26 137 ‘8,170
August_____ L7 2.07 127
September....___._. 1.2 1.82 (- 108

Nore.—See footnote to table of daily discharge.

CONCHO RIVER NEAR PAINT 'ROCI, TEX.

LocatioN.—At Concho, San Saba & Lilano Valley Railroad bridge, a quarter of a
mile below mouth of Kickapoo Creek and 2 miles northwest of Paint Rook,
Concho County. ' B ' .
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DRAINAGE AREA—5,790 square miles (revised; measured on standard.topographic
maps; post-route map; and topographic map of Texas, compiled in 1899
by Robert T. Hill, of the United States Geological Survey; seale, 1 inch=25
.- miles). - .

REcorps AvaiLaBLE.—September 20, 1915, to September 30, 1922. -

GagE.—Stevens cg}ntmuous water-stage recorder attached to downstream end
of middle railroad bridge pier was installed September 16, 1920; inspected by
engineers of the United States Geological Survey and by N. N. Ska.ggs
Prior to September 16, 1920, gage was vertical staff attached to same pier.

DiscEARGE MEASUREMENTS —Made by wading or from downstream side of
bridge.

CHANNEL AND coNTROL.—Bed composed of solid rock, smooth, clean, free from
vegetation, and permanent. Channel straight for 500 feet above and below
gage. Right bank 30 feet high, solid rock, clean, and not subject to over-
flow; left bank of medium height, sloping, wooded, and subject to overflow
during high water. Permanent control during low and medium stages at a
shoal in solid rock, 400 feet below gage. .

EXTREMES OF DISCHARGE.—Maximum stage recorded dunng year, 27.5 feet at
11 a. m. April 27 (discharge, not determined); no flow October 13-17,
October 30 to November 13, and August 23 to September 18.

1915-1922: Maximum stage recorded, that of April 27, 1922. The maxi-
mum stage previously recorded was 13.5 feet at 7.30 a. m. June 10, 1919
(discharge, 20,700 second-feet, revised in 1922); no "flow during several
periods of every year except 1920 and 1921.

Ice.—None reported during year.

Diversions.—Records of the Board of Water Engmeers for the State of Tekas
show that about 11,000 acres have been declared irrigated by diversions from
Concho River, practically all of which are above station. Flow during low
stages is materially affected by diversions.

RecuLaTions.—Ten storage dams of small -capacity are. located between this
station and San Angelo. An abandoned dam, 12 feet in height, known as
Fourmile dam, is 4 miles below San Angelo; and a small dam, 8 feet in
height, has been constructed for storage on Sims ranch just above station.
None of the dams appreciably affects the flow by stormg water, except
during extremely low stages.

ACCURACY —Stage-discharges relation permanent. Rating curve well defined
below 6,000 second-feet and poorly defined to 19,000 second-feet. Operation
of water-stage recorder not satisfactory as shown in footnote to daily-
discharge table. Daily discharge ascertained by applying to rating table
mean daily gage height obtained from recorder graph by inspection or by
use of planimeter, except as noted in footnote to daily-discharge table
Records good, except for extremely high stages.

Discharge measurements of Contho River near Paint Rock, Texz., during the year
ending Sept. 30, 1922

Date Made by— h%ﬁt c}l)ai.rs;;e Date Made by— h%iﬁft ch’ilir&ga
Feet Sec.-ft. Feet See.-ft.
Nov. 8| Ellsworth and Dud- May 3| C.E. McCashin..._. 12.69 | ¢18,300
10y cecmciccaaas a0. 52 0 4| [ T 5.80 [ 3,080

Jan. 12| R.G. West.__.__.__. .80 5.5 | July 30 | Trigg Twichell... ... .94 .3

@ Bélow point of zero flow.
b Estimated.
¢ Surface velocities observed for part of measurement and coefficient used to reduce to mean velocity.
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Dady dzscharge, n sccond‘feet of Concho River near Paint Rao?c Tex , for vthe year
ro- Bndmg -Sept. 30, 1922 . .

Day Oct. | Nov, | Dec. | Jan. | Feb. | Mar.| Apr. May | June | July | Aag. | Sept.
R L
0.8 0.7 4| L4 L6 ... 3.1
.7 7] 1, 1.4 120 . 2,8
N L7018 L2 6.0 | 10, 500 22
N 71015 .8 441 2,240 1.8
.6 71018 .8 4.4 17 18
.7 T1015 .8 41 43 . 1.8
7 7] 18 .7 4.7 328 1.4
.7 .81 12 .7 {11, 500 267 1. 4.
70 .8l 1 83,200 231 1.2
.7 81 11 -6 407 2054 1.0
L7t 8] 10 .61 204 198 .7
.7 .8 9.7 7 120 172 .5
- .7 .8 9,2 .8 67 217 .2
. 1 .8 .7 8.3 .7 ‘1, 100 .1
1| 1o| .8 60 7 40 6,000 1
.2| L0| L2| 50 .6 36 5,820 Lk
.2 L8| 1r2| 38| .7| 38 | 4,22 1
.1 .4 W7 1.2 3.8 .6 30. 3,260
.1 .4 .7 1.0 3.8 .5 4 1,050
.2 .4 .8 .8 3.4 8 -2 557
.3 80 L0 .8 31 .7 17 740
30 L7 1.0 1.2 241 .6 13 419
.4 L0 1.0 1.4 2.0 .5 12
. -4 L0 .8 1.4 1.8 .5 1,600 188
.2 1.0 .8 L6 18 1.0 {17,700 168
.2 .8 .8 L8 1.6 1.0
.1 .7 1.0 2.2 1.6 1.2
1 7| Lol 28| 14| n2
.1 8. Lo 31 14
.7 .8 5.4 L6
.8 6.5 1.8

NoTE.—Owing to incom; dplete record, dlscharge tly estimated Jan. 2-11,. Feb. 8-14, Apr. 39, May 3
June 6 and 19. No record Apr. 26-29 (high water), May 1, 2 (high watet), July .3-28 (moderately high

water first part). No record and dissharge interpolatad June 7-18. Mean daily discharge ascertained By
averagmg discharge for fractional parts of a day Apr. 3, 8-12, 18, 24, 25, May 4-6, 13-22 June 20, 22, 23, July
ept. 19-21. No flow Oct. 13-17, Oct. 30 to Nov. 13, and Aug. 23 to Sept. 18

Monthly dzscharge of Concho River near Paint Rock, Tez., fo’r the year emimg
Sept. 30, 1922

‘

o : Disgbharge in second-feet o
Rup-off in

Month.* 7| " abre-feet
. Maximum | Minimum,| ;Mean | .
0.7 Q. o2 , 131
1.0 ] .32 19.0
Lo .6 .80 49.0
6.5 Tl 145 83.9
15 ., 14 7.22( 5 401
1.8 . 5 .88 54.0
""" 500 41
188 35
""""" 3.1
7.3

NoTE.—8ee footnote to table of daily discharge.
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-

SAN SABA RIVER AT MENARD, TEX.

LocaTion.—At steel highway bridge in Menard Menard County, 80 mlles above’
mouth of stream. ‘

DRAINAGE AREA.—1,140 square miles (mea.sured on standard topographic maps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert
T. Hill, of the United States Geological Survey; scale, 1 incli==25 miles).

REcORDS AVAILABLE.—September 14, 1915, to September 30, 1922.

Gaee.—Chain gage attached to floor on downstream side of highway bridge;
read by B. B. Burke or Haskell Howell.

DiscEARGE MEASUREMENTS.—Made by wading or from downstream side of
bridge.

CHANNEL AND coNTROL.—Channel straight 800 feet above and 100 feet below
station; somewhat obstructed by reeds and grass; water flows through a
series of shoals and ponds; right bank composed of gravel and clay, wooded,
sloping, high, and not subject to overflow; left bank similar in material,
wooded, low, and subject to overflow. A sand and gravel ford just below
gage forms a control during low stages; shifts.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.4 feet at
10.30 a. m. April 26 (discharge not determined. Observer reports higher
stage during afternoon of April 26 and 27 but heights not known). Minimum
stage, 1.62 feet March 16-18 and 21-26 (discharge, 1.6 second-feet). Gage
heights not comparable, owing to shifting control.

1915-1922: Maximum stage recorded, 13.6 feet at 2.30 a. m. September
16, 1915 (discharge not determined); no flow July 12-14, 19-31, August
1-4, and 26-31, 1918. /

Ice.—None reported. j

Diversrons.—Considerable land is irrigated with water diverted above station.
Noyes canal on right side of river which serves a considerable area diverts a
short distance above gage. Records of the Board of Water Engineers for the
State of Texas show that about 4,300 acres have been:declared irrigated by
diversions above the station, and about 7,700 acres by diversions below the
station.

RequraTion.—Flow unregulated by storage or water-power plants but is largely
contxl-olled at low stages during irrigation season by diversion to Noyes
canal.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined from 0 to 250 second-feet. Gage read to hundredths twice daily.
Daily discharge determined by indirect method for shifting control, except
as noted in footnote to daily-discharge table. Records fair.

Discharge measurements of San Saba River at Menard, Tex., during the year ending
Sept. 30, 1922

Date Made by— lg{’:ft cllm)airsée Date Made by— lgig o c]lnja;fg.e

| Feet | Sec.ft. Feet | Sec. -ft
Nov. 4 Ellsworth and Dudley.| 1.86 6.2 May 7| C.E.McCashin_.._._. 2.46 71.8
Jan. 12 | R.G.Westooooo oo 1.81 7.1 || Aug. 3| Trigg Twichell . ____. 184 7.3
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Daily discharge, in second-feet, of San Seba River at Menard, Tex., for the year
ending Sept. 30, 1922

[

Day Oct, | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
L85 11 4.6 4.8 1.8 22 144 46 | 24 4.8 8.0
5.6 8.5 8.1 4,8 22 16 1058 45 | 27 4.2 8.7
5.6 7,0 4.8 48[ 22200 |....... 306! 91 4.2 9.5
5.7 14 8.1 4.8 2.2 (111 174 83 - 38 4.8 8.0
5.5 20 51 4.8 2.2 34 121 85| 31 4.8 8.0
5.3, 19 5.1 3.6 2.2 17 81 50 | 31 4.8, 8.5
521 20 51| 39| 22| 1 65| 130| 31 | 4.8 7.5
50| 21 5.2 4.8 2.2 38 65 57| 29 ¢ 5.4 10
4.8 21 5.4 4.8 22| 13 39 47 | 26 8.5 10
3.6 21 6.0 4.8 22 10 59 48] 25 8.5 10
2.9 21 8.7 4.2 1.8 8.5 57 471 25 7.5 10
22| 21 6.0 4.2 18 8.8 56 41 26 7.5 10
2,21 21 4.5 2.0 9.5 caenan 45 | 22 7.5 0.0
2.4 14 4.2 1.8 [ I 42 19 8,0 11
2.6 9.5 4.2 18 9.0 255 40| 10 8.5 11
2.4 9.0 4,2 L6 8.0 153 38+ 12 9.5 12
2.6 9.0 48] 16| -80 | ... 40| 12 7.5 12
2.4 7.4 5.1 1.6 8.0 170 41 | 11 7.5 12
2.4 5.7 4.5 2.0 7.0 1 136 401 . 9.5 7.5 13
2.6 4.8 4.5 2.0 7.0 95 40 8.2 9.5 17
2.8 4,2 6.0 4.2 16 7.0 69 39 7.0 9.0 19
3.6 3.9 4.5 1.6 7.5 64 .36 7.0 8.5 18
3.3 3.9 3.9 16 8.0 57 3Bl 7.0 8.0 14
3.3 3.9 3.9 L6 ... 54 35 7.0 7.0 14
3.3 4.4 3.9 L6 |- 55 31 7.0 6.0 12
3.3 4,9 3.9 16 51 29 7.0 5.7 12
3.3 5.4 3.6 2.0 51 37 5.7 7.6 10
3.3 5.1 2.4 2.8 511 . 30 5.4 6.3 10
3.0 L% 21 N P A, 49 23 4.8 5.7 10
39| 45|  |ecmmmeofioooon 47 22| 48] 65| 10
....... 4.2 cemean| 082 ol 51 (._.....| 4.8 T2 |caeenna

Nore.—No record and discharge interpolated Oct. 9, 30, Nov. 1~3, 5-8, 11, 20, 24, 27, Dec. 4, 11, 18, 25, 26,
Jan. 1, 8, Mar. 4-7, July 18-20, Aug. 30 to Sept. 2. No record and discharge estimated Oct. 1, 3, and Jan.
13-31. No record May 13 and 14, Stage beyond limits of rating curve Mar. 29, 30, Apr. 24, 25, 26, 27, 28,
30, and May 17, with respective mean daily gage height, in feet, as follows: 10,23, 5.40, 6.60, 6.95, 12.35.
7.35, 4.20, 4.25, and 6.80.

Monthly discharge of San Saba River at Menard, Tex., for the year ending‘Sept.
30, 1922

Discharge in second-feet
Run-off in
Month aere-feet

Maximum | Minimum | Mean

wroo

apeBBare

Nore.—See footnote to table of daily discharge.
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SAN SABA RIVER NEAR SAN SABA, TEX.

Location.—200 feet above Beveridge highway bridge, 1 mile below mouth of
China Creek, 2 miles northwest of San Saba, San Saba County, 3 miles below
mouth of Richland Creek, and 4 miles above mouth of Simpson Creek.

DraINAGE ARBA.—3,040 square miles, revised (measured onstandard topographic
maps; post-route map; and topographic map of Texas, compiled in 1899 by
Robert T. Hill, of the United States Geological Survey; scale, 1 inch=25
miles). !

RECORDS AVAILABLE. —December 30, 1904, to December 31, 1906; September
11,°1915, to September 30, 1922, Mlscellaneous discharge” measurements
previous to 1904. |

-Gage.—Vertical and inclined staff on right bank read by G. M. Pool. From
December 30, 1904, to December 31, 1906, gage heights were obtained by
measuring with a tape from a reference point on the bridge to the water
surface. Relation between datum used 1904-1906 and that of present gage
is not known. ' ,

DiscEARGE MEASUREMENTS.—Made by wading or from downstream side of
bridge.

CHANNEL AND CONTRoL.—Channel straight for 100 feet above and below station.
Bed composed of rock and gravel; shifts. Left bank composed of gravel,
clay, wooded, high, and not subject to overflow; right bank consists of clay
and gravel, wooded, sloping, medium in height, and subjeet to overflow
during high water. A shoal at a ford about 75 feet below gage serves as
control during medium and low stages; control is free from vegetation a,nd
shifts.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, about 37.0
feet on April 26 or 27, determined from flood marks on gage (discharge not
determined); minimum stage, 1.30 feet at 6.15 p. m. March 22 and 5.40 p. m.
March 24 (discharge, 25 second-feet).

1904-1906; 1915-1922: Maximum stage recorded, that of April 26 or 27,
1922; no flow August 9 and 10, 1918.

Ice.—None reported.

Diversions.—Considerable water is diverted from stream and tributaries above
station. There are also diversions below the station but none in the vicinity
of station. Flood water from Brady Creek at Brady, is stored for municipal
uses; capacity of reservoir not known, but probably small. Records of
the Board of Water Engineers for the State of Texas show that about 9,300
acres have been declared irrigated by diversions above station, and about
2,700 acres by diversions below station.

ReguLaTIiON.—None.

Accuracy.—8tage-discharge relation not permanent. Rating curve well defined
between 5 and 6,500 second-feet. Gage read to hundredths twice daily.
Daily discharge determined by indirect method for shifting control. See
also footnote to daily-discharge table. Records fair.

Discharge measurements of San Saba River near San Saba, Tex., during the year
ending Sept. 30, 1922

Made b G | D
Feet Sec. -I t.

REE
WO
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Daily discharge, in second-feet, of San Saba River near San Saba, Tex., for the year
: ending Sept. 30, 1922

=3

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | 8ept.

87
129 65

§88
%38

geg3
2E8
3INBS 332 SRERE FPBFS

268

96

43 33 58 45 51 49 | 147 ggé 118 80

43 32 58 45 46 41 132 110 3

40 33 54 48 48 40| 1222660 110 70

40 32 59 50 48 42| 119 | 4,700 106 69

.

38 33 61 52 48 43| 1122310 111 69

40 33 55 52 48 41 08 | 1,240 114 68

41 35 55 54 47 40 87 256 | 111 69

39 35 61 46 47 84 | 1,440 101 68

32 55 50 52 41 82 1 92 70
36 34 84 75 71
37 37 49 82 67 71
36 38 47 80 64 68
38 49 45 78 63 [8
38 45 41 73 63 71 -
37 48 41 69 63 70
39 46 41 68 65 74
39 38 41 67 80 (13
38 38 41 98 58 67
38 38 42 102 g 69

. NoTe.—Discharge Apr. 25, 28, and May 4 determined from one staff gage reading only, as water was too-
high to reach gage for other readings; gage height Apr. 25, 18.2 feet (rising stage), Apr. 28, 20.0 feet (falling:
stage), and May 4, 18.4 feet (falling stagﬁ). o readings Apr. 26, 27, May 2 and 3, owing to high water;
discharge not determined. Water reached a maximum stage of about 37 feet on Apr. 26 or 27. Gage
height Apr. 4, 26.8 feet beyond limits of rating curve; discharge not determined.

Monthly discharge of San Saba River mear San Saba, Tex., for the year ending
Sept. 30, 1922

Discharge in second-feet

Run-off in

Month ; acre-feet

Maximum | Minimum | Mean
86 59.4 3, 650
31 36.8 2,180
35 47.4 2,910
40 | .50.1 3, 080
46 52.3 2, 500
30| 408 . 24,800
b2 T PN AR,
b 277 B SN SRV
127 206 17, 600
67 137 8,420
58 73.4 4,510,
58 64.7 3, 8l

Nore.—Bee footnote to table of daily discharge.
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NORTH LLANO RIVER NEAR JUNCTION, TEX.

LocatioN.—500 feet above remains of old Wilson dam, 1 mile below mouth of
Bear Creek, 234 miles above North Liano highway bridge, 3 miles north-
west of Junetion, Kimble County, and 4 miles above confluence of North
Llano and South Llano rivers.

DRAINAGE AREA.—803 square miles (measured on standard topographic maps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert
T. Hill, of the United States Geological Survey; scale, 1 inch=25 miles).

RECORDS AVAILABLE.—September 14, 1915, to September 30, 1922,

Gaee.—Overhanging chain gage on left bank; read by W. M. Keen.

DisCHARGE MEASUREMENTs.—Made by wading or from hxghway bridge 214
miles below station.

CHANNEL AND CONTROL.—DBed composed of solid rock. Channel straight above
and below for 400 feet, with a series of pools and rapids. Left bank high,
clean, and not subject to overflow; right bank low, wooded, and subject to
overflow during high stages. One channel at all stages; current sluggish at
gage during low and medium stages. A solid rock ledge of approximately
2 feet vertical fall at site of old dam serves as permanent control for medium
and low stages, except slight effect from accumulation of moss during low
stages. ’

EXTREMES OF DISCHARGE.—Maximum-stage recorded during year, 8.7 feet at
6.45 p. m. April 3 (discharge not determined). (Observer reports highest
stage occurred during night of May 2, stage unknown); minimum stage,
0.96 foot from 4.20 p. m. September 8 to 6 p. m. September 9 and 5.35
p. m. September 15 to 5.45 p. m. September 18 (discharge, 0.40 second-foot).

1915-1922: Maximum stage recorded 18.00 feet during. night of September
15, 1915 (discharge not determined); no flow during several periods.

Ice.—None reported.

Diversions.—Records of the Board of Water Engineers for the State of Texas
show that about 1,200 acres have been declared irrigated by diversions
above the station. During low stages such diversions materially reduce
flow at the station. :

RecuLaTioN.—No indication that flow at station is regu]ated

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 120 second-feet. Gage read to hundredths twice daily. Daily dis-
charge determined by applying mean daily gage height to rating table,
except as noted in footnote to da.xly-dxscharge table. Records good for low
and medium stages. t

Discharge measuremenis of North Llano River near Junciion, Tex., dumng the
. year ending Sept. 30, 1922

Date Made by— lg?ggﬁt e

1} H
Feet Sec..-ﬁ. .
NoV. 5 C.Bo BUSWOTER.oomomeooe oo 111 P g
Aug. 3 | Trigg Twiehell .- 1111112711 IIIIIIIIIIII I N g 43
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i

Daily discharge, in second-feet, of North Llano River near Junction, Tex., for the
year ending Sept. 30, 1922

Day Oct. | Nov.{ Dec. | Jan. | Feb. | Mar. | Apt. | May | June | July | Aug. | Sept.
2.5 2.5 12 16 17 13 [ 1.7 F—— 33| 16 6.4 10
2.5 2.5 12 16 17 13 47 165 32{ 16 6.4 10
6.4 2.5 12 16 17 ) ¥ 70 ROURREN MU F 26 58 1.0
4.2 3.2 12 16 17 ) 1 ) R R, 711 41 5.8 1.0
3.9 3.2 12 16 17 15 136 177 49| 28 5.3 L0
3.9 3.2 14 16 17 15 93 148 38 23 4.7 7
3.9 3.2 14 16 17 15 8 122 ... ‘23 4,7 N ]
3.9 3.9 14 16 15 b K 30 D— 100 129 20 61 .6
3.9 3.9 14 16 15 13 114 86 75 2 25 .4
3.9 3.9 16 16 15 13 86 59| 20 13 14
3.9 4.7 16 16 15 11 43 78 451 18 10 7.6
3.9 4.7 16 16 15 1 36 64 431 15 2.1 58
3.9 4.7 16 18 15 11 36 177 411 13 8.3 2.1
3.9 5.8 16 16 13 11 36 150 35| 12 6.9 .6
3.9 5.8 16 18 13 n 36 100 35| 33 6.9 .4
3.9 5.8 16 16 13 1 31 75 35| 25 5.8 .4
3.9 6.9 16 16 13 n 2 3 IR, 100 | 19 39 .4
3.2 6.9 16 16 11 1 31 150 59 ] 18 12 .4
3.2 6.9 16 16 11 11 31 114 451 17 7.6 3.2
3.2 8.3 18 18 11 11 3 100 35| 12 58 9.8
3.2 8.3 16 18 11 11 31 86 35 9.1 5.8 4.7
2.5 9,8 16 18 11 11 31 54 35 7.6 4.7 3.2
2.5 9.8 16 18 11 11 31 54 29 7.6 4.2 7.6
2.5 9.8 18 18 11 11 . 45 29 8.4 3.5 6.4
2.5 11 16 45 20 6.4 2.5 58
2.5 11 16 41 29 6.4 2.1 58
2.5 11 16 41 24 6.4 2.1 4.7
2.5 13 16 38 22 6.4 1.6 4.7
25| 13 16 38 22 6.4 16 4.7
25| 13 16 35 19 6.4 1.3 3.9
2.5 ol 16 35 6.4 L3 {eeeenen

NotE.~Gage heights, in feet, for days when stage was beyond limits of rating curve and discharge not
4.03; Mar. 30, 2.13; Apr. 3, 5.62; Apr. 4, 2.68; Apr. 8, 2.05; Apr. 24, 2.10;
Apr. 25, 2.94; Apr. 26, 2.82; Apr. 27, 4. 07, Apr. 28, 2.45; May 1, 3.29; May 3, 4.01; May 4, 2.41; May 17, 2.62

determined as follows: Mar, 29,
June 3, 2. 33' June 7, 2.65.

Sept. 30, 1922

Monthly discharge of North Llano River near Junction, Tex., for the year ending

Month

Discharge in second-feet

Run-off in

Maximum

Minimum

acre-feet

NotE.—8ee footnote to table of daily discharge.
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LLANO RIVER NEAR JUNCTION, TEX.

Location.—100 feet north of Kerrville-Junction road, a quarter of a mile north-

east of Oliver’s ranch house, 3 miles below confluénce of North Llano and
South Llano rivers, 314 miles east of Junction, Kimble County, and 4 miles
above creek entering river from south.

DRAINAGE AREA.—1,700 square miles (measured on standard topographic¢ maps;

post-route map; and topographic map of Texas, compiled in 1899 by Robert
T. Hill, of the United States Geological Survey; scale, 1 inch=25 miles).

RECORDS AVAILABLE.—September 13, 1915, to September 30, 1922.
Gaae.—Vertical staff, reading from 0 to 7.5 feet, attached to tree on right bank,

and inclined staff graduated from 7.0 to 14.7 feet, and a vertical staff 14.6
to 20.3 feet; the two latter sections are 100 feet upstream from low-water
vertical staff; read by Sadie Oliver.

DiscHARGE MEASUREMENTS.— Made by wading at Mason road crossing, a quarter

of a mile above gage or from cable 400 feet above gage.

CHANNEL AND cONTROL—Bed composed of solid rock, clean, and permanent.

Channel straight for 700 feet above and 350 feet below gage. Left bank
of medium height, slightly wooded, and subject to overflow during high
water; right bank clean, high, and not subject to overflow. One channel
at all stages, except during extreme floods, when a small part of the flow
may follow a slough that leaves the river a short distance above the gage,
passes to the south of Oliver’s ranch house, and enters the main stream
below the gage. Such conditions do not occur, however, at intervals more
frequent than 10 to 15 years, and will not greatly affect records. Rock
ledge 75 feet below gage, forming a fall of approximately 3 feet, serves as
permanent control for low and medium stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 10.97

feet at 9.30 a. m. April 3 (discharge not determined); minimum stage, 1. 50
feet at 2 p. m. October 30 and 31 (discharge, 52 second-feet).
1915-1922: Maximum stage recorded, 26.3 feet at 3 a. m. September 16,
1915 (discharge not determined); minimum stage, 1.32 feet during August
23-28, 1918 (discharge, 13 second-feet)

Ice.—None reported. ) .
DrversioNs.—Records of the Board of Water Engineers for the State of Texas

show that about 2,500 acres have been declared irrigated by diversions
above station and about 1,300 acres below station. Diversions materially
reduce flow at station during low stages.

ReaunaTioN.—Slight regulation for water-power plant on South Llano River

at Junction.

Accuracy.—Stage-discharge relation is permanent. Rating curve well defined

from 24 to 250 second-feet. Any discharge above 250 second-feet is from
extension of rating curve and subject to error. Gage read to hundredths
once daily, but observer’s work doubtful. Daily discharge ascertained by
applying mean daily gage height to rating table, except as noted in footnote
to daily-discharge table. Records good for low and medium stages.

Discharge measurements of Llano River near Junction, Tex., during the year ending

Sept. 30,1922

) ’ a Dis-
Date . Made by— 1 hetght | charge

1.8 62.8

j Peet | Secoft.
‘ 0.4
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Dasly discharge, in second-feet, of Llano River near Junction, Tex., for the year
ending Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar.| Apr. | May | Jone | July | Aug. | Sept.
69 55 60 60 63 60 129 330 138 80 58 8
69 55 60 60 63" 60 oo 239 138 80 58 58
69 56 60 60 83 60 |- eaaan 138 80 58 58
69 55 60 60 63 60 |-ooo.. 505 138 |_..____ 63 58
69 56 60 60 . 63 60 596 354 138 | |, 229 63 58
69 55 60 60 63 60 336 330 138 ... 63 58
69 55 60 60 63 60 336 295 138 198 63 58
69 55 60 60 63 80 336 283 138 170 63 58
63 55 60 60 63 60 239 138 160 94 58
63 55 60 60 63 60 224 229 138 151 74 63
58 bb 60 60 63 60 165 218 | 147 142 63 63
58 55 60 60 63 60 147 189 138 134 63 63
58 55 60 60 63 60 138 189 138 80 .63 63
58 55 60 60 63 60 129 631 138 80 63 63
58 55 60 63 63 60 120 631 129 80 69 63

tB8 T 55 60 63 63 60| 120| 479 129 80 69 63
58 56| - 60 63 63 60 112 415 129 80 69 63
.58 556 60 63 63 60 105 330 129 80 69 69
58 55 60 63 63 55 84 295 120 74 69 63
58 60 60| 63 63 55 72 239 120 74 63 63
581 60 60 63 63 556 60 289 | (112 74 63 63
58 60 60 63 63 55 56 234 105 69 63 63
58 60 60 63 63 55 112 ng 1065 69 63 63
58 60 60 83 63 55 112 189 105 69 63 63
58 60 60 63 63 72 112 179 63 63 63
58 60 66 63 63| 72 |.aoa- 170 98 63 63 63
58 60 66 63 63 i T 160 98 63 63 63
58 60 66 63, 63 72 301 160 91 58 63 63
58 60 66 63 151 91 58 63 63
52 60 66 63 151 91 58 63 63
52 |oooo.. 66 63 142 | 58 58 |oaoaoo

Nom.—Gage heights, in feet, for days when stage is beyond limits of rating curve and discharge not
determined, as follows: Mar. 29 2.95; Mar. 30, 3.37; Apr. 2, 2.69; Apr. 3, 10.97; Apr. 4, 3.67; Apr. 26, 3.07;
ADr. 27, 6.07; May 3, 4.96; July 4, 2.98; and Iuly 6,2 .90,

Monthly d’l,scharge of Llano River near Junction, Tez., for the year endmg Sept.

30, 1922
" Discharge in second-feet
E Run-off in
Month acre-feet
’ Maximum | Minimum | Mean

L7 70) 1 R 52
November 85
December. ... 60
Jan 60
February._... i 63

S-{Gh ________ 556
April_. 55

ay.. 1424
June... 91
July... 58
August.. 58
Ssptember 58

NOTE —See footnote to table of daﬂy dischsrge

BARTON SPRINGS AT AUSTIN. TRX

LOCATIONm-Barton Sprmgs issue from channel of Barton Creek, 1,600 feet
" above ‘Austin-Bee Cave highway bndge, half a mile above confluencé of
Barton Creek and Colorado River, and half a mile southwest of Austin,
Travis'County. oy
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RECORDS AvAILABLE.—October 1, 1918; to September 30, 1922.. Daily records of
_flow.of Barton Creek, which closely approximate flow of Barton Springs as
the ordinary flow of the Creek is from the springs, have been published from
April 25, 1917, to.Beptember 30, 1818, Miscellaneous discharge measure-
meunts of - Barten Creek were made from 1894 to 1906, and during, 1916 and
1917, ;
DiscHARGE MEAsUREMENTS —Made by wading Barton Creek above and below
the springs, in, orden fo determine the flow of springs as indicated in the
following table: .

Dzscharge measuremenis of Barton Creek and determination of discharge of Barton
Springs at Austin, Tex., during the year ending Sept. 30 1922

Discharge Discharge
(sac.-feet) (sec.-feet)
4 @
Date Madeby— | B |2 Date Made by— E. 5.
%28 |g& (ot .
g cs @ glsg) o
A M= = R
ga 85| £ 88| 8% | £
= b = 5 =)
Q o [9) o o )
50.2 @ 1.0 | 58.2 - 29.4) 0.0 29.4
54.6 0] 54.6 20.4 0] 29.4
47.6 .0 | 47.6 20.3 .0 20.3
41.3 .0 4.3 || May 25 |__... 112 32 .| 8
70.2{ 3.2} 67
38.8 .0 38.8 5.7 e.5| 56,2
35.7 0| 357 47.5 .0} 47.5
32.3 01 322 46.4 .0 | 46.4
30.7 0 30.7 28 39.8 .0 | 39.8
2.6 .0 ] 20.6 | Sept. 19 Tchhell and Slack_.| 34.2 0| 34.2

GUADALUPE BIVER BASIN
GUADALUPE RIVER NEAR COMFORT, TEX.

Locarion.—On Comfort-Kerrville road 100 feet upstream from Boerner Crossing
and 3 miles west of Comfort, Kerr County. A

DrAINAGE AREA.—909 square miles (measured on topographic map of Texas,
compiled in 1899 by Robert T. Hill, of the United States Geological Survey ;
scale, 1 inch=25 miles).

REecoRDS AvAILABLE.—December 16, 1917, to September 30, 1922.

GagE.—Vertical staff in two sections on left bank; read by Robert W. Faust.

DISCHARGE MEASUREMENTS.—Low-water measurements made by Wa,dmg No
high-water section availahle. : _

CHANNEL AND CONTROL.—Bed composed of rock, sand, and gravel. Left bank
composed of clay, slightly wooded, and not subject to overflow; right bank

. low, wooded, and subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.9 feet at

8 a. m. April 26 (discharge not determined); minimum stage during perlod:

of estimated discharge (discharge, probably about 25 second-feet). .

1917-1922: Maximum stage about 41 feet on August 21, 1919, determmed
from flood marks near gage (discharge not detérmined); minimum stage,

0.80 foot August 2, 1918 (dlscharge, 0.4 second—foot), probably caused bgn

diversions. . .

Ice.—None reported.

Dwﬁmsmns —Few pumping ‘plants along: stream, about 7 miles above sta’uon.
Records of the Board of Water Engineers. for State of Texas show t‘bﬁt
total oi’ abgut 400( acres havp been, dec]ared mlgated by lee‘l‘siO!‘)B ‘above t/hle'
sba‘ﬁon* . B AN E N : s L e, 3

101120—25t—wsp 548—5

‘
.
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ReguLaTiON.—At Kerrville and Center Point, dams are construeted and water
used for mill purposes, but the effect of the regulation is slight except during
low stages. :

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well
defined below 40 second-feet, well defined from 40 to 80 second-feet, and
poorly defined from 80 to 270 second-feet. Gage read to hundredths once
daily, but not regularly, and observer’s work doubtful. One reading a day
may not be true index to discharge at low periods, owing to storage and
intermittent pumping above gage; and at high stages, owing to rapid fluctu-
ations. Daily discharge ascertained by applying mean daily gage height to
rating table, except as otherwise noted in footnote to daily-discharge table.
Records poor.

Discharge measurements of Guadalupe River near Comfort, Tex., during the year
ending Sept. 30, 1922

Date Made by— oo | pis || Date Made by— parke | s
See.ft. . Feet | Sec.oft.
Nov, 2 . 48.6 || Aug. 4| Trigg Twichell........ 1.67 42.6
Jan. 24 58.0 || Sept. 7 | C. E. Ellsworth........ 1.66 42.1
Mar. 25 08

Daily discharge, in second-feet, of Guadalupe River near Comfort, Tex., for the year
ending Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
43 50 54 60 60 58 73 48 43
43 52 56 60 60 58 73 48 40
43 52 56 60 60 58 73 48 39
43 52 57 80 60 58 73 48 39
43 52 58 60 60 58 73 47 37
43 52 58 60 60 58 73 47 41
43 52 58 60 60 58 71 45 45
43 52 58 60 60 58 71 45 48
44 52 58 80 60 58 71 44 48
45 62 58 60 60 58 71 43 47 0
45 52 87 60 60 58 86 244 71 43 45
45 52 56 60 60 57 73 232 71 42 45
48 53 56 60 60 56 73 219 69 40 44
5G 54 56 60 80 56 62 196 69 40 43 '
50 54 56 60 60 56 62 172 69 39 42

- 50 54 56 60 80 56 57 164 69

50 54 54 60 60 56 52 152 100 37 39
50 b4 b6 62 60 56 54 141 86 37 39
48 54 58 62 60 56 5 | 137 73 37 37
48 53 58 62 60 55 56°| 133 71 36 38 [}
48 52 58 62 60 55 58 124 69 35 35 36
48 52 58 61 60 54 68 116 68 35 34 36
48 52 58 60 60 54 59 108 62 34 32 36
48 52 58 60 60 53 60 62 34 34
48 62 59 60 60 b4 62 92 61 34 31
48 52 60 62 .59 53 83 60 32 30
48 52 60 62 58 52 76 58 30 30 30
48 52 60 62 58 52 74 b6 34 31
48 52 60 6] foens 86 73 52 34 32
49 54 60 60 |oan. . 78 73 48 41 34
50 |oeeuooo 60 60 |-.oo. 73 o T3 |eeeans 48 1] |eeeeaeo

Nore.~No record and discharge interpolated, Oct. 2,9, 16, 23, 30, Nov. 6, 13, 20, 27, Dec. 4, 11, 18, 25,
Jan. 1, 2, 8, 15, 32, 29, Feb. 5, 12, 19, 26, Mar. 5, 12, 19, 26, Apr. 2, 9, 16, 23, May 7, 14, 21, 28, June 4, 11, 18,
25, uly 3, 4, 9, 16, 23, 30, Aug. 6, 13, 20, and Sept. 24. Gage heights not used and discharge estimated by
coraparison with flow at other stations Aug. 24 to Sept. 20 and Sept. 26. Gage heights, in feet, for days
when stage was beyond limits of rating curve and discharge not determined as follows: Apr. 4, 4.1; Apr.
28, 5.3; Apr. 27, 4.4; Apr. 30, no record; May 1, 5.7; May 2, 4.8; May 3, 4.2; May 4, 3.3; and May 10, 8.1.
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Monthly discharge of Guadelupe River near Comfort, Tex., for the year endine

Sept. 30, 1922
Discharge in second-feet
! Run-off in
Month ‘acre-feet

Maximum | Minimum | Mean
50 43 46.7 2,870
54 50 52.5 3,120
60 54 57.6 3, 540
62 60 80.5 3, 720
60 58| 50.8 3,320
86 - 52 58.3 3, 680
____________ 77 RN
............ 4.3 S I,
100 48 68.8 4,090
48 30 40.1 2,470
R 48 |- 38.0 2, 340
F L, R AR A 3.0 1,840

- NoTE.—See footnote to table of daily discharge.
GUADALUPE RIVER NEAR SPRING BRANCH, TEX.

Locarion.—At New Braunfels-Blanco City highway bridge, known as Esser
Bridge, 350 feet above rock and gravel shoal, one-fourth of a mile from J. H.
Jonas farmhouse, 4 miles below Spring Branch, Comal County, 6 miles -
below mouth of Curry Creek, and 22 miles by road above New Bra.unfels '

Dramvaee srfs—Not measured.

RECORDS AVAILABLE.—June 28 (established) to September 30, 1922.

Gasce.—Stevens continuous water-stage recorder, attached to downstream side
of pier on right bank; inspected by E. L. Jonas.

Di13cHARGE MEASUREMENTS.—Made by wading or from upstream side of highway
‘bridge to which gage is attached.

CHANNEL AND cONTROL.—Channel straight for 200 feet above a.nd 700 feet bélow
gage. Bed composed of solid rock and gravel; permanent. Right bank
clay, high, wooded, and not subject to overflow; left bank elay and. gravel,
medium in height, covered with grass and brush, and subject to overflow at
a stage of about 46 feet. Low-water control is a rock and gravel riffle, 350
feet below gage, and believed to be permanent.

EXTREMES OF DISCHARGE.—Maximum stage during the period June 28 to Sep-
tember 30, from water-stage recorder, 2.63 feet at 6 p. m. July 5 (discharge,
150 second-feet); minimum stage, 1.98 feet, 11 p. m. September 5 to 9
a. m. September 6, 8 a. m. September 7 to 4 a. m. September 8, and 4 a. m.
to 4 p. m. September 10 (discharge, 27 second-feet).

Ice.—None.

Diversions.—None of consequence.

ReGcuLaTiON.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well deﬁned for
all stages. Operation of water-stage recorder satisfactory, except for short
breaks in record. Daily discharge determined by applying to rating table

* mean daily gage heights obtained from recorder graph. by inspection or by
use -of pla.m.meter, except as noted.in footnote to daﬂy—dlsch&rge ta,ble.
Recorda good . o
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Discharge measurements of Guadalupe River near Sprmg Branch, Tex., during the
perwd June 28 to Sept 30, 1922

Date | . ’ ‘Made by-— - ,gfgggt cf&‘fée

Feet Sec.-ft.

2.37 88.8
215 45.9
1.69 25. 5

Daily discharge, in second feet, of Guadalupe River near Spring anch, Te;m fm
the pemod June 28 to Sept. 30, 1922 .

Day June | July [ Aug. | Sept. Day June | July | Ang. | Sept.
47 3
45 44
45 43
45 38
45 37
451 . 3%
§8 38
37 39
36 38
34 42
35 2
32 gﬂ

38
31 39
30 39
30, lpeaanenn

NOTE —Dlscharge irom mean of twa staff gage readings daily on June 28 to July 1, Ju]y 3,and 4. Record
lncomplete and discharge interpolated July 2 and Aug. 8-12. Discharge partly estmnte Jul'rs-7,*.&ug 7,
and 13.: Discharge determined:hy applying to rating table gage helghts for, fractional parts of a day,
Tuly 31 Sept 9 and'17.

Mzmthl:y d/bscharge of Guadwlupe River near Spring anch, Tex., for the period
© - June 28 to Sept. 30, 1922 .,

f

Discharge in second-feet T
Buo-off in
acre-feet,
Maximum | Minimum | :Mégan - :
- i = SRS denay
o8&l Ly 7el i8Le . o482
137 42 9.1 S 4,250
g 4N P74 TR T .49 0 0 2,760
September. 44, 27 34.8 3 2,076
The PerioQ. - omoeeemeoe oo emnn [, 9, 6D

. GUADALUPE RIVER AT NEW BBAUNFELS Tnx

Lﬁ‘cﬁ'rww *‘»LAﬁ mgﬁhay bridge on Sah Antmmo-—Austm posif roati 700 feet below
i Interdationdl & Great Northern Railwdy bridge, 1 rile below mouth.of Gomal

"5' ‘tRiver; and ‘1 mild northeast of eenter of New. Braunfels; Comal County.. -

DRrAINAGE AREA.—1,760 square miles (measured on standard tbpographie :mhaps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert
T. Hill, of the United States Geological Survey; scale, 1 inch=25 miles).

REcorDs AvAILABLE.—March 13, 1898, to December 30, 1899; January 27, 1915,
to September 30, 1922,
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GacE.—Stevens. water-gtage recorder, attathed to downstream side of middle
pier of highway bridge; inspected by engineers from Austin office. A verti-
cal staff gage in three sections attached to-trees on left bank 200 feet below
highway ‘bridge, and one section on east side of left pier of highway bridge,
was read from January 27, 1915, to September 28, 1917, when recorder was
installed.. Gage used from March 13, 1898, to December 30, 1899, was an
inclined staff. gage near the present highway bridge; relation between datum
of inclined gage and of the vertical staff gage not known. During normal
flow, levels show 0.08 foot fall between intake of recorder and vertical staff
gage location. Vertical staff gage in well of recorder set to read same as verti-
cal staff downstream.

DiscHARGE MEASUREMENTS.—Made from upstream side of bridge.

CHANNEL AND cONTROL.—Bed composed of solid rock with pockets of coarse
gravel. -Banks, gravel, clay, and rock, slightly wooded, high, and not subject -
to overflow. Rockand gravel shoal just below gage serves as control; changes
slightly.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
7.95 feet at 11.50 4. m. April 27 (discharge, 6,190 second-feet) ; no flow for two
hours on each of the following days, owing to regulation at dam under con-
struction 300feet above gage, August 2, 4, 10, 18, September 3, 8, 14, 21, and 28.

1898-1899; 1915-1922: Maximum stage recorded, 28.6 feet at 3 a. m.
September 10, 1921 (discharge, 56,600 second-feet, determined from exten-
sion of rating curve and subject to error); minimum stage, that of August 2,
4, 10, 18, September 3, 8, 14, 21, and 28, 1922.

IceE.—None.

Diversions.—Some water diverted for 1rr1gat10n above station in Kerr and
Comal counties, and for water-power, water-works, and other municipal
uses in Kerr, Kendall, and Comal eounties; amount not known.

RecuraTioN.—Flow at this point entirely regulated at times by operat:on of
power plants on Comal River and by plant 300 feet above. See footnote to
daily-discharge table.

Accuracy.—Stage-discharge relation not permanent, owing.to eonstruction opera~

tions on dam near gage. Rating curve well defined for all stages. Opera-

tion of water-stage recorder satisfactory, except for short breaks in record.

Mean daily gage heights obtained from recorder graph by inspection or by use

of planimeter. Daily discharge ascertained by indirect method for shifting

control, except as noted in footnote to daily-discharge table. Records good.

Discharge measurements of Guadalupe River at New Braunfels, Tex., during the
year ending Sept. 30, 1922

- G Dis- - Gage | Dis- «

Date Made by height | charge Date Made by- height | charge.
Sec.-ft. Feet | Secft.

491 July 31 C E. McCashin___..._ L.90 457

454 5 | Trigg Twichell _.______ 1.86 418

3352 Aug 2 |eedO 1.84 “3
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Dasly-discharge,-in second-feet, of .Guadalupe River at. New: Bmunfels, Tex., for
the year ending Sept .30, 19.23 e .

’ .
' Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar.| Apr. | Msy | June | July {.Aug. | Sept.

530 | 458 | 466| 435| 548 14,380 71O 584} 448 415
516-| 458 | 462 | 435| 023,370 710}, 80| 375] 411
520 | 4 462 | 431 507|202/ ‘7321 530 48] 359
512 | 462 | 458 | 440 | 1,410 (3,340 | 737 :520| 483 | 399
502 | 458 | 453 | 448 2,220 |'2370| 7207 380 | ‘42| 451

489 458 435 630 [ 9083 670 502 440 407
484 462 481 430 | '610'] 1,150 {" - 660 602 491 359
480 466 435 425 602 | 1,200 660 498.0 . 466 403
484 462 435 420 | -.570 ] 1,030 650 502 403
484 435 435 415 566 958 650 502 458 434
484 44 435 415 581 958 660 507 395
476 444 431 419 5381 958 630 502 453 399
47 448 427 419 | 525 058 650 507" 419
471 415 516 880, 710 489 366
471 407 512 847 680 489 458 407
471 396 507 | 1,020 625 484 453 403
476 399 538 847 620 476 440 407
462 423 507 803 602 476 436 457
468 | 431 520 7767 588 476 | - 431 403
458 444 500 759 574 476 | 4% 399
458 431 | 3,030 742 570 471 4 "365
462 762 | 4,500 742 552 471+ 423 " 408
ig 561 | 4,750 742 543 458 415 | 399

574 |...._ 718 |eeeeeee 488 | 415 (I

- Nore:—Discharge Mar. 13 from measurement on-that day. Ne record and ‘discharge mterpolated
Mar 8-12 and 14-18. Discharge partly estimated, owing to incomplete record, Oct. 13, Nov. 26, an
Mar. 17. Discharge obtained by applying to rating table gage heights for fractional / s of'a day on
Mar. 29, Apr. 4-6, 27, 28, May 2-4, 14, 15, 23, June 11, Aug. 2, 4, 7, 10, 14, 18, and 21, Sept. 3, 5, 8, 11, 14,
17, 21, 25, and 28 Braced ﬂgures Show estlmated mean discharge for periods inclu %’d

M onthly dtscharge of Guadalupe River at New Braunfels, Tex. for :bhe yewr endmg
Sept 30, 1922 )

' ' Discharge in second-feet : )
K . ; Run-off in
Month acre-feet

Maximum | Minimum | Mean

574 35,300

512 30,
483 29, 700

.. 455 2,
442 24, 500
448 27, 800
1,120 86, 800
1, 82, 100
V<666 ) 39,600
505 31,000
1,438 127, 000
463 24, 600
616 446, 000




i7 ... GUADALUPE RIVER BASIN . .. 67

~ .j¢ - GUADALUPE RIVER NEAR GONZALES, TEX.

Locatron.—Just below damh of Gonzales Water Power Co., 1 mile above Guada-
lupe highiway bridge, in Gonzales, Gonzales County, and 1}/ miles below
‘mouth of 8an Marcos River. : /

DBAINAGE AREA. —-3,620 square miles (measured on standard topographlc maps;
‘post-routé map; and topographic map of Texas, compiled in 1899 by Robert
T. Hill, of the United States Geological Survey; scale, 1 inch=25 miiles).

REcORDS A'vA:'lLABL‘E.—JuIy 1, 1915, to September 30, 1922. The United States

' Weather Bureau has obtained records from this gage at the poW‘er house of
Gonzales Water Power Co. since September 1, 1904.

Gage.—United States Weather Bureau gage at tailrace of Gonzales Water
Power Co.’s plant. From Jily 1, 1915, to September 30, 1920, vertical staff
in three sections on right barrk, just below bridge a mile'downstream, was
used. Curve showing relation between gage rea,dmgs at the two smes has

" been developed.

DISCHARGE MEASUBREMENTS.—Made from cable one-fourth of a mile below bridge
and 114 miles below gage or by wading near bridge. Measurements made
from highway bridge above stage of 22 feet when banks are overflowed at
cable section.

CHANNEL AND coNTROL.—Bed composed of gravel and sand; channel above and
below station straight for 500 feet. Dam and power house just above gage.
Banks composed of gravel and clay; right bank medium height, wooded,
and subject to overflow; left bank high and not subject to overflow except
at extremely high stages. At bridge, left bank protected by levee which
does not overflow except during unusually high stages; right bank at bridge
is overflowed at stage of about 27 feet. Control is rock and gravel shoal
about 200 feet downstream from gage; shifts. At a stage of about 21.5 feet
(discharge, 11,400 second-feet) water begins to enter an old channel, locally
known as Cross Timbers, on right bank 1 mile above gage and returns to
main channel below gage.. Consequently, all records of. discharge greater
than 11,400 second-feet do not represent the total flow. of the stream, but
only that in the main ¢hannel.

Ex'rrmuns OF DISCHARGE.—Maximum stage during year, 33.3 feet, April 5
(discharge, 40,300 second-feet, determined from extension of rating curve
and subject to error); minimum stage, 1.0 foot August 27, September 17,
and 24 (discharge, 430 second-feet). .

'1915-1922: Maximum stage from Weather Bureau records at Gonzales
dam, 34.1 feet at 7 p.. m, October 18, 1919 (discharge, 43,600 second-feet,
determined from extension of rating curve and subject to error); minimum
stage, 0.02 foot at 5.30 p. m. October 20, 1918 (dlscharge, 155 second~feet)

Ice.—None reported.

Diversrons.—Some water diverted above the station for m'lgatlon and municipal
uses, but the amount is small in comparison with the total run-off. As
rainfall is nearly sufficient for general farming, irrigation is intermittent and
it is extremely ‘difficult to.estimate the amount of water used.-

RecurnaTion.—Flow at this point regulated somewhat by operation of watera
power plants. Power house of Gonzales Water Power Co. is just above gage.
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Accuracy.—Stage-discharge relation fairly permdnent. However, measure-
. ments are made 1 mile below gage and owing to operation of turbines at
Gonzales dam, at which gage is locgted, there.may be discrepancies between
the stage at the dam and discharge relation at the measuring section.
Rating. curve for main channel well defined from 400 to 10,000 second-feet,
.and poorly defined from 10,000 to 28,000 second-feet. Apove 11,400 feet,
some water enters old channel on right bank about 1 mile above gage, locally
known as Cross Timbers, and returns to main channel below gage. United
States Weather Bureau gage readings made to nearest tenth oncedaily. One
reading daily may not be true index to discharge, owing to operation of
turbines just above gage, and to rapid fluctuations. Daily discharge ascer-
tained by applying daily gage heights to rating table. Records poor.
CooreraTioN.—Gage heights furnished by United States Weather Bureau.

Discharge measurements of Guadalupe River near Gonzales, Te:c during the year
ending Sept 30, 1922

Date Made by— g | s, || Date | . Madeby— Pk | s

Feet | Sec.ft. Feet | Sec.t.

Deg. 15 | D. A. Dudley....._.... L70 671 || Aug. 22 | T Twichell ........ 1. 60 692

Apr. 10 | C. E. MeCashin. . 4.28 1,780 || Sept. 25 | M¢Cashin and Slack_..| 1.40 642
July 18 | Tripg Twichell.. ______ 1.85 757 !

Daily dzscharge, in second-feet, of Guadalupe River near Gonzales, Tez., for the
year ending Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
710) 950 | 590 | 910 830 | 3,120 | 2,180 | 1,620 | 1,170 | 790 670
710 | 1,900 | 710 | 8% 830 | 1,400 | 3,120 | 1,490 | 870 | 790 550
830 | '870| 510 830 830 | 1,400 | 8,000 | 1,490 | 1,080 | 790 510
830 | 70| 710| 830 830 | 2,090 | 27,700 | 1,440 | 870 | 790 510
830 | 80| 70| 750 670 | 40,300 | 19,300 | 1,530 | 990 510
670 | 830 | 70| 830 830 | 21,300 | 9,990 | 1,480 | 910 | 710 510
830 | 830| 710 % 830 | 5,900 | 4,530 | 1,900 | 870 | 790 510
830 | 830 | 630 830 | 2,650 | 3,500 | 1,440 | 830 | 790 510
830 | 80| 710 790 830 | 2,090 2,980 | 1,710 | 830 | 700 510
830 | 830 710| 790 790 | 1,940 1 2,700 [ 1,400 | 830 | 790 510
670 | 670| 70| 790 790 | 1,710 | 2,370 (1,260 | 830 | 790 750
670 | 790 | 710| 670 630 | 1,580 | 2,820 | 1,440 | 830 790 710
670 | 790 | 710 790 750 | 1,480 | 2,370 | 1,900 | 830 % 630
80| 70| 710| 790 710 | 1,400 | 2,790 | 1,300 | 830 1~ 7o
830 | 750 | 630 | 790 710 | 1,200 | 3,970 | 1,300 | 830 | 750 710
830 | 70| 70| 700 710 | 1,2601 8,030 | 1,300 790 | 880 710
830 | 70| 710| 790 710 | 1,260 | 2,790 | 1,800 | 830 | 790 430
830 710 | 790 710 | 1,220 | 2,420 | 1,220 | 830 | 700 630
830 | 75| 710 670 1,920 2,130 1,200 | 830 | .760 | 630
6301 70| T10 710 | 1,350 | 1,900 | 1,200 | 830 | 650 630
80| 710| 710| 790 710 1,170 | 1,710 (1,260 | 830 780.| 710
79| 710 630 790 710 | 1,080 | 1,710 [ 1,260 | 8301 750 630
79 | 70| 710! 790 710 | 1,040 | 1,710 [ 1,260 |- 710 | 760 |* 630
790 | 590 | 710| 790 710 | 1,170 | 2,230 (1,260 | 830 | 750 430
790 | 590 120 800 1,040 | 750 | 710 630
750 | 590 1,220 | 830 710 630
670 | 590 1,220 | 750 | 430 630

590 1,220 | 830 | 750 630

79 | 5% 1,220 | 790 | 750 630
590 1,220 | 710 710 630

_______ 590 oreeae 830 | . 710 |.......
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Monihly dzscharye of Guadalupe River near Gonzales, Tex., for the year ending
o i Sept. 30, 1922

L - Discharge in second-feet ,
. Run-off in
R ~Jfonth - : T T acre-feet
o . PR ) . | Maximum | Minimum | Mean
1,900 710 861 52,900
830 630 777 46, 200
1,900 560 781 46, 800
990 510 705 43, 300
910 670 796 44, 200
18, 500 550 1,930 119, 000
40, 300 1,040 4,480 266, 000
27,700 1,400 4,200 258, 000
1, 900 1,040 1,370 81, 800
1,170 710 845 52, 000
830 430 744 45, 700
750 430 601 35, 700
40, 300 430 | | 1,510 | 1,090,000
1]

Yy GUADALUPE RIVER BELOW CUERO, TEX.

Locarion.—Three-fourths mile upstream from Heards Bridge on Arneckville
road, .1 mile south of Dietze farmhouse, 2 miles below Clinton Bridge, 214
miles southeast of Cuero, Dewitt County, 4 miles below Schleicher Bridge,
and 8 miles below dam used for power development.

DRAINAGE AREA.—5,020 square miles (measured on standard topographie maps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert

**T, Hill, of the United States Geological Survey; scale, 1 inch =25 miles).

Recorps avaiLaBrLe.—August 6, 1916, to September 30, 1922. (Fragmentary
from May 29, 1919, to August 10, 1920). From December 26, 1902, to
December 31, 19064and August 19, 1915, to August 6, 1916, a station was
maintained at Schleicher Bridge, 4 miles above this point. Discharge at

" two sites practically the same.

Gaae.—Stevens water-stage recorder on left ba.nk, inspected by E. B. Dletze

DisCHARGE MEASUREMENTS.—Made from cable 40 feet upstream from gage
or by wading near gage.

CHANNBL AND coNTROL.—Channel straight above and below station for 1,000
feet. Bed composed of gravel and small rock; clean and shifts slightly:
Left bank composed of sand and dirt, covered with brush and open timber,

. and is 20 feet high, but at stages above a gage height of 20 feet is overflowed,,
the water submerging an area for one-fourth mile back from river; right

- bank composed of sand and dirt, covered with brush and trees on sloping

. side and cultivated land on top; high, and not subject to overflow. Rock
- and gravel rapid 250 feet below gage serves as a control dunng low and

medium stages; shifts slightly. K

Ex-mmms OF DISCHARGE.—Maximum stage during year from aumhary gage,’

-+ 26.5 feet at 7,40 p. m: April 7 (discharge, 36,000 second-feet); minimum:
: atage, owing to regulation, probably about 0.80 foot for short time during’

mormng of November 8 (discharge, 195 second-feet).

1916-1922: Maximum stage occurred about October 20, 1919, when

recorder was not in operation, and reached a height of about.32.15 feet as’

detefmined from flood marks on gage house (discharge, not determined)§;

minimum stage from Water-stage recorder, approximately 0.58 foot. from:

"~ 9to 10 a. m. November 1, 1917 (discharge, 80 second-feet, determined irom'
extension of ratmg eurve and possibly slightly in error)

ICE —None reported. © | ’ BTN

101120—25t—wsp 548—86 ' PR
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Driversions.—There are numerous small diversions above station for irrigation
and municipal uses, but flow is probably not materially affected thereby
except possibly during extremely low stages. ' .

ReguLaTiON.—Flow partly regulated during low and medium stages by opera-
tion of water-power plants upstream, chiefly by a plant about 8 miles above,

Accuracy.—Stage-discharge relation permanent during the year. Curve well
defined between 200 and 15,000 second-feet, and fairly well defined - to
36,000 second-feet. Operation of water-stage recorder not satisfactory,
Daily discharge ascertained by applying to rating table mean daily gage
height obtained from recorder graph by inspection, or by use of pla,mmeter
except as noted in footnote to daily-discharge table. Records fair.

Discharge measurements of Guadalupe River below Cuero, Tezx., during the year- end-
mg Sept. 30, 1922

Gage | Dis- Gdge | Dis-

Date Made by— hei'g‘i:t charge Date Made by— heisé:t charge

. Feet | Sec.ft.
Oct. 12 Apr. 9| C.E. Mccashm ....... 11.85 | ©8, 230
Nov. 30 10 4,56 . 2,780
Mar. 10 July 2 1.90 852
Apr. 6 + Aug. 22 do. - 1,691 + 668
; Sept. 26 | McCashin and Slack_.| 1.58 616

o Zurface velocity observed for part of measurement-and coefficient used to reduce to mean velecify: ..

Daily discharge, in second-feet, of Guadalupe River below Cuero, Tex., for the, year
ending Sept. 80, 1922

:3

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.
! .
766 | 702 | 714 | 838 | 734 | 11,200 | 10,900 760 623
760 | 1,240 18 [ 903 | 780 | 13,400 | 5,020 L300 | 7281 61
773 | 1,940 40 806 728 8, 500 4 702 581
754 | 1,260 760 766 60517 9,500 | 10,400 i1, 500 695 509
754 747 760 629 11,400 916 689 665
728 877 764 903 806 | 10,900 | 15, 000 671 599
1 812 665 799 623 | 27,400 | 19, 200 659 508
872| 806| 605 | 760 | 734 | 26,100 | 13,700 | 2,350 721 817
728 812 864 754 671 | 10,700 | 5,340 | 1,490 71 617
766 665 825 721 2, 800 . 702 611
; N i
708 708 773 641 569 | 2,240 . 728 581
7281 870 7471 702 1,980 1,480 11 oo | 702 659
728 806 702 659 | 1,790 1,600 |{. 702 ¢
760 747 641 740 677 | 1,680 623 766
792 760 877 747 629 | 1,600 683
778 721 | 1,710 734 620 1 1,520 7021 641
792 | 641 786 | 714} 653 1,450 708 623
740 677 825 587 1 1,490 754 557
617 884 766 635 575 | 1,340 b 714 635
734| ‘7211 780 | 851 | 683 | 1,880 | ; gog 818| 74| 683
7541 629 728 | 605 1,380 . L300, 812) 635
74| 740| 659 | 695 1,340 ’ 792 | 605 617
760 575 844 695 527 1 1,200 778 695 [
623 714 747 702 599 | 1,160 40 689 | 503
870 677 695 617 527 | 1,900 86 702 | -
677 | 695! 728 | 587 504 1,100 766 | ‘671
695 714 728 838 | 1,230 | 2,910 650.1 587
680 | 728| 647 | 740 (1,710 5,020 708 { 503
788 728 806 1, 8,160 T47 |- - 659 |© 598
80 773 728 962 |-._....| 3,100 | 11,000 . S T34 ). 835 587
773 fomemenn 728 | 890 |oooeo.. 8,240 [....... e L. L e

NoTE, -—Owin%to inuomplete record discharge partly estimated Nov. 7, 8, Apr. 6-9, May 2,'9, Jiine 8, 12,
July 5, and 20 o record and discharge estimated by comparison with othex sta&ions 3 5-5 ay 10.t0;
June 7, 10, 11, June 14, to July 4, and July 6-19. Mean daily discharge by averaging om frac-
tional part of a day Dec. 4, Mar. 27, 29, and Apr. 27. -
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Monthly dmschm'ge of Guadalupe River below Cuero, Tex., for the year endmg
, Sept. 30, 1922 ‘

Discharge in second-feet .

Month . : . : Ralgz;‘nge itq

’ Maximum| Mipimum | Mesn | - |
1,020 62, 600
729 43, 400
821 50, 500
. T82| . 48,100
745 41, 400
1,040 63, 800
- 6,000 362, 000
4, 560 280, 000
1,420 84, 300
835 54, 400
690 42, 400
625 37, 200
The Fear ..o 27,400 |- oo ¢ 1,620 1, 170, Q00

SAN MARCOS RIVER AT OTTINE, TEX.

LocaTion.—At highway bridge one-fourth mile southwest of Ottine, Gonzales
County, 4 miles below mouth of Plum Creek, and 10 miles above confluence
of San Marcos and Guadalupe rivers.

DraiNnaGe arEs.—Indeterminate.

REcorps ‘AvaruaBLE.—June 22, 1915, to September 30, 1922.

Gage.—Chain gage attached to upstream handrail of bridge; read by J. H.
Kaine. Gage used from June 22 to Qotober 12, 1915, was a vertical staff under
the highway bridge, but gage heights have been reduced to datum of suc-
ceeding gage by means of a curve showing relation between readings of the
two gages. Gage used from Oectober 13, 1915, to March 15, 1920, was
vertical staff in four sections attached to trees on left bank about 400 feet
above bridge.

DiscEARGE MEASUREMENTS.—Made from downstrea.m side of highway bridge
or by wading at shoal 200 feet above bridge.

CHANNEL AND CONTROL.—Bed composed of sand, rock, and gravel; shifts.
Banks high and wooded; right bank is overflowed at 28.7 feet gage height
and left bank at 34.0 feet gage height. Channel straight above and below
station for 150 feet. Low-stage control formed by shoal 150 feet below
gage. During high-stages in Guadalupe River ba.ckwater affects stage—
discharge relation.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 37.0 feet at
6 p. m. April 4 (discharge, not determined); minimum stage, 1.48 feet at
10.30 a..m. July 17 (discharge, 10 second-feet, owing to.regulation at dam,
short distance above gage). Minimum mean daily discharge February 11,
March 13, 20, 21 (discharge, 132 second-feet).

1915-1922: Maximum stage recorded, 37.5 feet at 7.30 a. m. May 16,
1920 (digcharge. not determined); minimum discharge, that of July 17y
1992, Stages not comparable, owing to shifting control and cha.nges in
datum of gages. .

Icm —None reported :

DIvERamNS —Small amounts of wa,ter are dlverted above the station for 1mga¢-~
tion: a.nd municipal uses, but only a small part of the total run-off is used.
Little, if anv. water is diverted below the station.

s
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RecuLaTioN.—Flow regulated by the operation of a small cotton gin a' shoif
distance above the station. The operation of several small water-power
plants in the upper drainage basin near San Marcos and Martindale does
not materially affect the flow at this station.

Accvricy.—Stage-discharge relation not permanent. Two rating curves used.
One from October 1 to April 4 well defined from 150 to 15,000 second-feet
and one from April 5 to September 30 well defined between 0 and 15,000
‘second-feet. Gage read to hundredths twice daily, but mean of two read-
ings daily may not be true mean, owing to power regulation above gaie.
Daily discharge ascertained by applying mean daily gage height to rating
table, exeept October 1 to March 28 and September 5 to 30 when 1ndmect
method of shifting control was used. Records good.

Dzscharge measurements of San Marcos River at Ottme, Tex., during the yeqr
- ending Sept. 30, 1922

Vi A

- Gage Dis- - Gage | Dis-
Date Made by height | charge Date Made by- height | charge
Feet | Sec.oft. . Feet | Secft.
Oct. 12| C. E. McCashin_._.___ 4.46 518 {| Apr. 11 | C. E. McCashin..__._. 4.82 497
Dec. 16 | D. A. Dudley... JJ 2.66 193 || July 17 | Trigg Twichell.. 191 68. 6
Apr. 65| C.E. i -] 31.66 | 14,500 2 Y d 3.16 240
[ 3% P do._ ... 020017 0 11,300 ) Aug. 22 1 __ . -4 30r 224
[ 30 P do. . 14.63 2,170 || Sept. 25 McCaShm and Slack_..,, 2.59 152, -

Y

Duaily discharge, in second-feet, of San Marcos River at Ottme, T~e:c for the year'
ending Sept. 30, 1982

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July { Aug. | Sept.
W 383 | 46| 479 190 | 200 190 353 998 | 503 | -308 | 234 185
b U 338 234 413 190 200 190 368 | 2,770 473 | 293 227 171
[ F .-l 324 234 190 180 190 190 338 | 11,700 443 278 220 171
4.l 324 2,4l 190| 190| 180 180 | 13,600 | 11,600 | 668 | - 278 |. 213 17t
5. 324 | 234 200| 190 180 180 | 13,500 | 3,680 | 608 | 203 | 213 171

353 246 200 180 180 170 | 1,600 | 1,760 73| 278 213. 171
324 | 258{ 200/ 1%0| 170 170 803 | 1,120 | 788 278 199 1
324 | 246! 200 130 160 150 653 953 | 698 218) 206 157
283 234 200 180 160 150 593 908 503 278 ,% 157
206 | 234| 200 170 150 150 533 743 | 443) ‘263 ’ 157
622 | 222 200 170 | 132 150 488 818 | 713| 263 206 192
831 222 200 | - 160 180 {150 458 743 698 203 199, 178
338, 222| 200 160| 180 132 398 | 1,350 | 668 | 263| 192) 150
324 | 222| 200| 170| 180 150 4 1,810 |- " 533 | 92631 ‘192 142
283 | 2341 100| 180, 170 150 413 398 278 | .189 15%
283 234 190 190 160 150 1,450 398 278 | 208 178
283 234 200 190 160 150 368 878 ggg é(}g 220 157
283 | 46| 200( 19 | 160 150 368 893 - %08 142
283 234 200 160 150 1. 773 308 ¢, ggg 206 164
296 222 200 190 160 132, 518 698 548 ¥ 171' B 164
283 | an1| 20| 10| lwl. 132 623 | 3s8|. 208
2831 21| 190 150] 170 141 398 578 | 308 | ~248
28| 211| 190| 150 |. 170 150 968 |. 398: i,;%’ .
270 | 211 19 383
0| o | 00 AN
11 29 .
20| 211| 19 308 ,22?5,1
28| | 1% 08| Bl
L1 . 808, .
B | e LI
. v by
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Monthly discharge of San Marcos Rwer at Ottine, Tex., for the year endmg Sept. -

, 1922
Discharge in second-feet :
i ' - - Run-off in
Month . ) acre-feet
Maximum | Minimum | Mean ‘!
831 258 324 19, 900
211 227 3,
479 190 212 13, 100
310 150 187 11, 500
246 132 178 3
13, 000 132 801 49,
3, 203 1,800 107, 000
11, 700 533 1,770 109,
308 483 28,
164 266 15, 700
234 164 199 12,
192 136 159 9, 480
13, 600 132 551 309,000

SAN ARTONIO RIVER AT SAN ANTONIO, TEX.

LocaTioNn.—At South Alamo Street Bridge in San Antonio, Bexar County, 4
miles below San Antonio Springs, source of normal flow of river, and 114
miles above mouth of San Pedro Creek, .

DraiNaGge ArREA.—Indeterminate.

RECORDS AVAILABLE.—January 26, 1915, to September 30, 1922. Mweellaneous

.. discharge measurements were made from 1895 to 1906.

GaGgeE.—QGurley graph water-stage recorder on right bank at downstream side of
bridge. Gage used from January 26, 1915, to February 28, 1916, was ver-
tical staff attached to downstream side of middle pier of Commerce Street
Bridge. Gage used from February 29, 1916, to April 8, 1920, was vertical
staff, attached to upstream side of second bend of Presa Street Bridge. -Re-
lation of readings of different gages not determined. Discharge at varloug
gages is probably not materially different. ’

stannGE MEASUREMENTS,—Made from upstream side of bndge or by wading.

CaaNNEL AND conTROL.—Channel straight for-100 feet below gage and curved
above. Bed composed of sand, gravel, and silt. Control formed by gravel.
bar; shifts.

Ex'rlmnms OF DISCHARGE.—Maximum and minimum stages not determined,
owing to work on bridge which interfered with operation of recorder.

1914-1922: Maximum stage recorded, 20.14 feet about 3 a. m. September
10, 1921, determined from flood mark on gage (discharge, 15,800 second-
feet, determined by slope method, using wvalue of 0.035 and 0.050 for “n’’
in Kutter’s formula). Minimum stage, 0.58 foot on several days durmg
November and December, 1918 (discharge, 7.0 second-feet).. ] ]

Jce.—None reported. - Lo

DiversioNs.—Quantity of water dlverted ahove gage not known but it is be-
lieved to be immaterial. Consxdemble land is 1mgated from diversiong
below gage.

RegunaTION.—The operation of water wheels at the Guenther flour mill" jugt
above the gage causes frequent but ummportant ﬁuctuatlons in stage s
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Accuracy.—Stage-discharge relation not permanent. Two-rating eurvés usad
during year. One used from October 1 to January 28, and one from June

10 to September 30; both fairly well defined for all stages during the year.
Operation -of water-stage recorder not satlsfa,ctory as noted in footnote

to daily-discharge table. Daily discharge ascertained by applying to rating
table mean daily gage height obtained from recorder charts by inspection or

by use of planimeter, except that shifting-control method was used October -

. 6 to January 28 and as noted in footnote to daily-discharge table. Records fair.

. The normal flow of San Antonio River comes from springs within the city
lumts, but two tributaries from the north furnish considerable run-off at' timgs
of hea,vy precipitation. Changes in stage during low flow are believed to be. due to
pumping from deep wells for the city water supply and the use of artesian watér
for irrigation in areas adjacent to the river, for it is thought that the wells drs.w
from the underground reservoir that feeds the river by springs.

chharge measurements of San Antonio River at San Antonio, Tex., during the
year ending Sept. 30, 1922

: " Gafe 4 Dis- ' | qkr 0 3 Gage | Dis-.
Date Made by height | charge | D2% Made by height | charge
.ot s O T N i S P
oy €ei EC.~ eC.~f .
. Feet | Secft. Feel [ Sec.ft
Oct. 4| Dudley and West!__:.. 2.90 | " 117 * Mar."m'"c E. Ellsworth__.__. i 42,40 |0 156
Nov. 26 | D.A. Dudley 3 93% L ‘31. -.do. A
Deec. 16 | R. G. West..___ X 85.1°[| May 4
Jan, 6| D.A. Dudley - 3 77.2 || June 16,
24 [ooo_do__.____ -] =2.51 71,9 || July 19'| C. E. :
Feb.'- 8 C.‘E& Ellswor “ | e8i0.{| 8sbt.. 5 | C. E-Ellsworth.._....:
Mar. 12| C. E. McC‘ashm.. 9. 583 | P .

a Work on btidge t6 which gage is att:a.ched’aﬁected ‘stage-dmharge velgbion. -

Dazal'y dzscharge, n second- feet- of San Antamo Rwer at Sa.n Ant(mw, Tex for the
year ending Sept. 30, 1922 ,

.| Dec. | Jan. Feb. | Mar. Apr. | May | June | July | Aug. | Sept.
101 2l - . ) | 901} . ;ﬁ .
90| 83 ‘ 9| 78 72
89| - s2f 00} 74} .TR

..8| 80 ) 74 73
8| 7|t 70 101 091 78} 178
87| 78 ¥ 61 9| 781 60
85| 178 95| 8| 67
83 . Ll g
81 80 ‘ 76.F 62
811 ;8L , c124| 92| ™ 74
80| 8Bf[.v.- b . 1361 (92| 80 60
st 713l . 53 . 120, 90| 8 68
81 8ot - : "1 118 89 i 69
80| .78 . uz..o0d, 70
82| us}' 92 o

. ik 101 w1 s 781,
84 il ) . 14| 89 72

: 78 : ' 2l sef - 70

B e e o B g “;‘E

s S ICEPRIE LAY | 0 84 . B3,
AP | "

b Trglel s

72 w8l 7g 69
69| aziho e ), 115 83 B BB
s .29 o w9 | E| 7l e
6| 68 3| 80| 74 .83,
70 65 3] 7| ™ 64
86 00| 74| 74 64
88 18| 82| 73 65
85 04 80| 73 64
85 -7 I | R N 82| 73 |acmeenn

No'm —Work on bridge to which recorder is attached caused numerous periods of incomplete record:
]g;ures show estimated mean discharge for geriods included. Discharge patﬂy estimated Nov.
5, 12, 19, Dec. 24, Jan. 28, June 19, 17, 24, Aug. 12, an



GUADALUPE ‘RIVER BASIN 5

Monthly dzscharge of San Antonio River ot San Antonioe, Ter., for the yeur ending

Sept. 30, 1922
o Discharge in second-feet
L Run-off in
Month ’ acre-foet
Maximum | Minimum | Mean
- 108 6, 650
98.3 5,850
80.6 4,960
76.0 4,610
63.6 3, 530
62.3 3,830
101 6, 010
101 6,070
115 6,820
88. 4 * 5,430
76.9 4,730
68.5 4,080
86.4 62, 600

Note.—See footnote to daily-discharge table.
* SAN ANTONIO RIVER AT CALAVERAS, TEX.

Locarion.—One-fourth mile douth of San Antonio & Aransas Pass Railway
station in Calaveras, Wilson County, 1 mile below mouth of Ca.laveras Creek
and 10 miles below mouth of Medina River.

DRraINAGE AREA.—1,870 square miles (measured on topographic map of Texas,
compiled in 1899 by Robert T. Hill, of the Umted States Geologlcal Survey;
scale, 1 inch=25 miles).

REcoRDS AvAILABLE.—March 12, 1918 to September 30, 1922,

Gage.—Vertical sta.ff in five sections on left bank near old briek plant; rea.d by
1. M. Smith.

DiscHARGE MEASUBEMENTS —Made from highway bridge half a mile upstream
from gage or by wading below gage.

CHANNEL AND cONTEOL.—Bed composed of sand and clay and free from vege-
tation; shifts.” Channel straight above and below station for 150 feet. Left
bank high, wooded, -and not subject to overflow; right bank steep, wooded,
and suhbject to overflow only at extremely high stages. - Old bricks piled-into
channel form’ & semipermanent low-water control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 27.4 feet
during night of May 3 (discharge, 7, 440 second-feet); minimum stage, 1.90
feet September 3, 8, and 9 (discharge, 83 second-feet).

1918-1922: Maximum stage recorded, 42.0 feet at 4 a. m. September 11,
1921 (discharge, not determined); minimum stage, 0.14 foot, at 8.30 a. m.
September 14, 1918 (discharge, 15 second-feet). . .

Ice.—None reported.

Diversions.—The Medina dam and reservoir, with a storage capamty of 254, 000
acre-feet, is located on Medina River about 50 miles above its confluence
with the San Antonio. The diversion works, having a capacity of 850
second-feet, are 4 miles below the Medina dam. Probably about 5,000 acres
were under irrigation in this project in 1922,

RecuLaTioN.—The ordinary flow may be slightly affected by storage and diver-
sions on Medina River.
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Accuracy.—Stage-discharge relation not permanent:

Rating curve fairly well

defined between 30 and 1,500 second-feet, and extended above this by use
of A/ d method with measurement No. 10 at a discharge of 11,000 second-

feet as a basis; subject to error.
oftener during floods.

Gage read to hundredths twice daily and
Mean of two readings a day may not be true index

to discharge, owing to rapidly changing stages. Daily discharge ascertained
by indirect method for shifting econtrol and partly estimated January 15-19.
Records fair for low and medium stages and poor for high stages.

Discharge measurements of San Antonio River at Calaveras, Tex., during the year
ending Sept. 30, 1922

Date Made by— hc;i%‘ﬁ.\et cl?airsée Date Made by— h%eﬁft cl?air}ge
Sec.-ft.

Nov. 28 Mar. 12 131
Jan. 23 July 30 124

Daily discharge, in second-feet, of Sax Antonio River ai Calaveras, Tex., for the
year ending Sept. 30, 5.922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
348 170 | 934 179 179 361 348 790 262 198 122 89
310 170 | 678 179 170 179 240 | 854 310 198 | 122 86
558 | 170 | 484 179 162 138 229 | 5,200 | 298 179 115 83
470 170 286 179 162 146 | 5,360 | 5,110 208 179 112 86
387 170 179 179 162 146 | 1,790 | 1,570 361 179 112 86
208 170 179 179 162 146 442 633 335 188 112 86
218 170 179 179 164 148 374 | 387 286 188 112 86

179 179 179 154 138 310 400 286 179 112 83
198 170 179 188 154 146 240 400 274 179 108 83
188 170 179 | 442 154 138 229 387 251 179 112 108
188 170 179 218 146 138 208 374 663 170 108 146
188 170 179 179 146 130 208 | 348 387 162 108 108
188 170 170 179 146 130 198 348 335 162 104 108
188 170 170 170 146 130 198 400 262 154 104 112
188 179 170 170 146 122 400 251 154 104 108
198 179 188 170 146 122 188 374 251 154 104 108
188 179 179 170 146 115 179 348 414 162 108 104
188 170 179 170 154 115 170 322 374 162 104 104
179 162 179 179 146 1154 162 322 274 146 108 104
179 162 179 240 146 115 170 310 262 146 104 101
170 162 179 374 146 115 162 310 387 146 104 101
170 170 170 374 146 115 154 322 298 138 104 98
179 170 170 162 146 115 162 456 251 138 101 98
179 179 170 162 154 115 154 918 240 138 98 92
179 179 170 162 170 | 322 154 470 229 130 95 89
179 179 170 310 218 130 95 89
179 179 170 298 218 130 92 89
170 179 170 274 208 130 92 89
170 179 170 - 262 198 130 89 86
170 179 170 208 ) 198 122 92} 86
b YT 170 322 |eeeeenn 122 92 leeman
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Monthly discharge of San: Antofuo River at Calaveras, Tex., for the year endéng
Sept. 30, 1922

Discharge ins second-feet -
- Run-off in
N Montht acre-feet
Maximum | Minimum | Mean
558 170 222 13, 600
179 162 172 10, 300
934 170 229 14, 160
442 162 206 600
218 146 157 8, 700
3,330 115 355 21,
5,360 154 662 39,
5, 200 262 759 46, 600
663 198 206 17, 600
108 122 157 T 9,660
122 89 105 6,
146 83 96.5 5,740
5,360 83 285 207, 000

SAN PEDRO CREEK AT SAN ANTONIO, TEX

Locarion.—At south end of Missouri, Kansas & Texas Railway culverf, 50 feet
west of tracks, 700 feet south of railway terminal, 200 feet south of Arsenal
Street crossing, four blocks south of city hall, 1 mile above mouth of Salsa-
mora and Martinez creeks, 2 miles below San Pedro Springs, its source, and
214 miles above confluence with San Antonio River.

DraiNAGE AREA.—Indeterminate. .

RECORDS AvAILABLE.—July 20, 1916, to September 30, 1922.

Gage.—QGurley seven-day water-stage recorder installed March 14, 1921, attended
by engineers of city of San Antonio. Prior to that date a vertical staff,
attached to wall of building No. 713 Commerce Streét, on upstream side of
bridge on left bank was used.

DisCHARGE MEASUREMENTS.—Made by wading near gage or from bridge in
vieinity.

CHANNEL AND coNTROL—Bed and banks composed of smooth conerete; perma-
nent. Low-stage control is a 4 by 4-inch timber bolted across bed of flume.
Channel straight above and below station. ‘

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage re-

- corder, .5.25 feet at 9.10 p. m. May 2 (discharge, 788 second-feet, deter-
mined from an extension by use of Kutter’s formula and subject to error);
minimum stage, 0.44 foot at 8 p. m. April 12 (discharge, 4.8 second-feet). .

1916-1922: Maximum stage recorded, 8.6 feet at 11.30 p. m. ‘Septem-
ber 9, 1921, when backwater from Alazan Creek existed (discharge, not
determined); minimum stage, 1.30 feet December 10-11, 1918 (discharge,
0.7 second-foot).

Ice.—None reported.

Diversions.—None.

ReguLaTION.—Partly regula.ted by dam at sw:mmmg pool at San Pedro Spnngs

-
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Accuracy.—Stage-discharge relation permanent. . Rating-curve well .defined
from 7 to 11 second-feet; poorly defined from 11 to 200 second-feet, and ex-
tended above by means of Kutter’s formula with a value of n of 0.014 at
gage height 6.0 feet. Daily discharge ascertained by applying to rating
table mean daily gage height obtained from recorder chart by inspection or
by use of planimeter. Records good. .

Entire flow of San Pedro Creek, except during times of heavy precipitation,
is furnished by San Pedro Springs, and the flow at this station is believed to be
that which reaches San Antonio River. Martinez and Salsamora creeks carry
no -water except during heavy local rains and have been known to be dry- for

everal years at a tlme

Dzscharge measurements of San Pedro Creek at San Antonio, Tex., during the year
ending Sept. 30, 1922

- Gage | Dis- - Gage | Dis-
Date . Made by height | charge | D8t |.  Madeby height | charge
Vet || = | o Feet | Sec.t,
Nov. 26 7.5 || Jan. 25 0.50 8.6
Dec. 16 + 7.8 |} Mar: 12 800 7.
Jan.. 6 .. 7.0 June 16 5. o5

3

Daily discharge, tn second feet, of San Pedro Creek at San Antonio, Tez.; for the
© year ending Sept. 30, 1922 .

L . . + .

Day | | Oct. | Nov. | Dec. | Jan Yeb. | Mar. | Apt. | May | June | July | Aug. [ Sept.
11 9.0 11 7.5 96| 90| 80| 13 11 90" ‘9.6 7.5
0 -85 85| &0| 90| 85| 85| 47 11 9.0,.10 | 80
14 85 80| 80| 85| 80| 1 17 19 2.0/ 85[ 80
11 85 80| 80| 85| 7.5| 2 10 | 1 %0| 90 8.0
11 85| 80| 7.5 85| 70| 96| 96| 11 85 96| 7.5
11 85| 75! 7.5| 85| 70| 12 11 10 9.0 | 11 7.5
10 80| 70| 75| 80| 7.0{ 96| 12 9.6| 90| ‘96 7.5
10 80 70! 75| 80| 75| ‘9.0 12 2.0 %6{ 9.0 7.5
10 80, 70| 7.5| 80| 75| 85| 12 9.0 11 .| 9.0 7.5
10 86| 70| 75! 80| 7.5{ 80] 11 12 |10 g0 11
10 75| 75| 75| 80| 757 80| 10 18 9.0 990 9.0
10 ‘7.51 80| 75| &0| 7.5|-85| 96| 11 |:90| 83 8.5
9.6 .7.56| 835 7.2 80! 70| 7.5 96| 10 9.6| 85 8.0
9.6/ 78| 90| 75| 80| 70| 80 9.6, 96| 90| 9.0 7.5
-96|. 75| .90 76} .80 70| 85| 10 2.8 14 9.0 7.5
9.6 70| .90| 75| 80| 7.0, 85| 10 12 113 |85 8.0
9.4 7.0 91,2 w5l 80| 70| 85| 11 | U 11 8.5 8.5
96| 70| 9 7.5| '8.0| 7.5 9.6] 96|14 9:01 85 8.0
.90 70|.90]| 25| 85} 75| 85| a6l 13 :g.o 7.5 8.5
9.0/ 70| 00| 75| 90| 75/ 80| 9.6/ 15 5| 7.5 8.0
9.0 70! 85/ 75! 90| 75! &0 9.6l 12 9.6 7.5 7.5
9.0/ 70| 80| 7.5{ 96| 65| 80| 16 10°F 96| 751 7.5
9.0 65| 80| 75| 10 56| 80| 14 0.64..80] .75 7.5
9.0 70| 7.5| 75| 16 60| 80| 10 9.6 11 7.5 7.5
9.0 7.5| 75| 7.5 13 13 80| 96| 96{ 75| £.5] 15
9.0 85| 75| 757 10 0.0 13 9.6| 96| 56| 7.5 7.5
9.0/ 80| 75| 75| 9.6| 85| 33 9.6| 9.6| 65| 7.5 7.5
9.0 80| 75| 85| 11 7.5| 9.6] 9.0/ 96| 80| 7.5 7.5
90| 80| 75| M |[..... 37 85| 13 9.6 10 7.5 7.5
9.0| 85| 7.5| 10 0.6 19 14 9.0/ 90| 7.5 7.5
0 7.5 10 8.5 |-eoene i I 9.0 7.5 |-meee--
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‘Monthly. diseharge of San Pedro Creek at San Antonto, Tex., for the. year ending
 Sept. 30, 1982

' Diseharge in second-feet, .
i NRAS - Run-off in
Month : . acre-feet
Maximum | Minimum | Mean
October-..-- e e nm R 14 - . 9.0 2 9.78 - 600
NOVemMDer_ - ot meman e . 8.0 6.5 7.73 460
8COmMber o oo -- 11 7.0 812 499
January_ . .:o..o. ... 14 .61 . 7.96 489
February. - 16 Tt 8010 908 ¢ 504
Mareh . 1 1T ) g i 5.6 8,64 531
April. T - ' e 7.5 10.4 - 619
ay.- 47 0.0 12.2 751
June. Ll . 9.0 .16 688
Ji u.ly_- 14 561 ' '9.28 569
Augusi [ § § DN 8.43 518
September - 11 7.5 7.88 469
The year ... ceeocoomanne emmemmnanan ] B § 5.6 9.25, 6700

MEDINA RIVER NEAR RIOHEDINA TEX,

-Locarion.—Just above Medina Valley Irrigation Co.’s dlversmn dam, 1 mile
above Haby’s crossing, 4 miles below. company’s main dam, 6, miles north-
west of Riomedina, Medina County, and 32 miles west of San Antonio.

DRAINAGE ARBA:—Nob messured. - e : - C s

RECORDS AVAILABLE.—January 21 to Se‘ptember ‘30, 1922.

Gage.—Gurley graph water-stage recorder, attached to right upstream side of
diversion dam; inspected by J. B. Milam.

DiscearGE MEASUREMENTS.—Made from cable 2,000 feet below gage or by wad-
ing near Haby’s crossing 1 mile below gage.

CHANNEL AND coNTROL.-—Channel composed of rock a.nd gravel; permanent.
Both banks composed of rock and earth, high, and not subject to overflow.
Control consists of concrete spillway'df dam; permanent. Point of ‘zeto
flow over dam is 0.60 foot. ’ o,

EXTREMES OF DISCHARGE.—Maximum stage during the period January 21.te
September 30, from water-stage recorder, 0.74 foot from 4 p. m. May 5 to
11 p. m. May 6 (dlscharge, 28 second-feet) jno ﬂow over dam for the period,
except May 4 to 12. :

IcE.—None,; ‘

Drversions.—Water ‘is, dlverted to Medma ca;m.l ]ust above gage. About
5,000 acres irrigated in 1922. Maximum capacity of canal, 850 second.-feet
- Bea ‘““‘ Meding-canal near Riomedina.” .

Recuration.—Flow regulated by.main storage dam, 4 miles upstream, except
when majryreserveir is full, and;water flows over spillway.

Accuracy.—Stage-discharge relation permanent. Rating curve,. well deﬁned
for ail-stages this year. ..Curve is for. flow-ever dam only. .. A SeEDAZE QULVE
giving relation between height of water behind dam. and seepage past dam,
measured 1 mile below, fairly well defined for all lake levels this year. .. Oper-
ation; of - watlersstage . recorder. satisfactery, Daily .discharge -over dam

. determined by -applying; to:rating . jable mean daily gage. height gbfained
.. from recorder-graph by ingpection: . Mean menthly seepage flaw, determined
. by.applying fo, seépaga zating table;. mean monthly lake levels.obiained by -
averaging -Medina Valley: Img&tlon Co.’s daily gage. angs. Records

. good. =

COOPERATION —Medma Valley Irngatmn Co. furmshes dall} ggge readmss ‘
of lake level.
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Discharge measurements of :‘Medina River near Riomedina, Tex., during the period
Jan. 21 to Sept. 30, 1922

Sp Gage | Dis- | = Gage | Dis-
Date Made by i height | charge % Date Made by hotght | charge
Feet | Sec.-ft. Feet Sec -ft
Jan. 21| D, A, Dudley.......___ —4.93 ¢19.8 || Mayé6..| C. E. Ellsworth_.._____ 0.74
Mar. 30| C. E. Ellswarth..______ [ —~ .50 | 242 |\ Sept.7_ _|___. (s L TR, -~2.71 025.

& No flow over dam; discharge represemts the seepage inflow between dam and measuring section.
® Discharge includes flow over the dam and the seepage inflow between dam and measuring seetion.

Nore.—Elevation of crest of dam, gage height 0.60 foot b

"Daily discharge, in second-feet, of Medina River over diversion dam near meedma,
Tex., during the pemod Jan. 21 to Sept. 80, 1922

Date Discharge Date Discharge, Date . {Discharge
0.7 26 20
26 23 15

28

B

NOTE.—No flow over dam during parlod of record exoept‘ May 4-12. ' Total diseharse, 333 aere-fest.

Monthly seepage of Medina River I(gast diversion dam near meedma, Te:c., Jor the
period Feb. 1 to Sept. 30, 1922

{Measared at Haby’s crossing 1 mﬂe belew dam]

' Mean |- Mean
Month discharge Bt Month Jischarge Raen
foet acre-feet feet acre-feet

22 s 2¢ 1,480
23 | ) 28 1,410
24 ’ 8 1,370
25 , 540

24 1,430 The period ... ____j ... P 11, 300

MEDINA CANAL NEAR RIOMEDINA, TEX.

LOCATION —Just above upper end of flume No. 1 on Medina Valley Irrigation
*'Co.’s main canal, one-third mile below head of canal and 6 milés north of
Riomedina, Medina County. ' S

REcorps AvaiLaBLE.—Mareh 30 to September 30, 1922, Station was main-
tained during irrigation seasons of 1920 -and 1921 by United States Depart-
ment of Agriculture in coopération With Texas Board of Watm Engineers
for seepage studies.

Gage.~~Gurley graph water—stage recorder mth inside and outslde staff gages.
DISCHARGE MmASUREMEN'rs »——Made by wadxng or fmm foot plank just above
gage. ' e

CHANNEL AND ‘¢ONTROL.— Metal ﬂ‘ume and cdncrete-lmed ‘canal; permanent.

ExXTREMES OF DISCHARGE.— Maximum stage duting period, March 80 to September
30 from water-stage recérder, 1.93 feet for several hours on July 3 (discharge,
- 92 gecond-feet) ; no flow - March 30. Canai"ordinarﬂy carries- & small flow
during nonitrigation season for domestie sind stoek water vses. - -

Drversions.—Above all diversions from canal. e

REeGULATION. *F‘low controlled by hesd puted! ilv . Co !
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AccuriAcy.—Stagé-discharge relation permanent. : Rating ciurve well defined by
measurements made during 1920-1922." Operation of water-stage recorder
- satisfactory. Daily discharge ascertained by applying mean daily gage
height to rating table; the mean daily gage height determined from recorder
graph or, for days of considerable fluctuation, by averaging results obtained

by applying gage heights forshorter intervals. Records good.

Canal diverts from right bank of Medina River. Water used for irrigatib_n
near Lacoste and Nata.lla . =

Dzscharge measureménts of Medina canal near Riomedina, Tex., durmg the perwd
Mar. 80 to Sept. 30, 1922

[Made by C. E. Ellsworth] 4

« Estimated.

quly dzscharge, n second«feet Mf Medina canal near meequl Tex, for the
A 7 B

period Mar. 80 to Sept 30, 1922 ; i

Day ks NN Mar. | Apr, |-May | June {ulg ’VA'ug. :stgpt.
62| m| .. ml. &
T8 24 Jvasgle 63
6.2 2 8901, 56 65
6.0 2 3 45 62
8.5 19 08 s 55
651 "1 el :8 3

8.5 19 &l 4
8.5 19 & R S
7.8 31| 67 46| . &8
12 36| 68l 4| ' 50
18 6| .7 46 .45
24 36 68| 46| sl
2 361 ..680: 44 - 54
30 36| ‘es| 5 53
35 36§ oy st 52
36 6] 46| v osr| 48
34 .28 9 62{. 46
32 2 79 65 44
28 20 784 627 42
24 | .3, o000 ®| 38
8 | B 59 |- 39
12 [ 40l 621" 38
13 |’ rdgl &+ 39
1B | 46 62| 37
18 sl "6 37
18 6l o4 37
18 8 83 37
2. 82 38
2% 74 61 30
28° T4 68 [ 29
N B T3 B -

NotE.—No record and gage height determined from Medina Valley Imgatlon Co ’§ gabgle ’6‘;' oampar!son
cirve July 20 to Augt 5. Gage heights faor ftndtionsl parts of & day applied-to fating ta aMat 3,4
5, 6,8,and 16. No owMar 30.
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M onthly dzscharge' of Medina canal near Riomeding, Tez for the perwd Mar. 30
'to Sept. 30, 1922 _

: -Dischargeinaeeondvteet o
M : . Run-off in
Month : j dere-feet
. : ’ Maximum | Minimum { Mean- § -
.1 4
19.0 1, 1300
THI
711 4,3%
56.3 3, 460
47.0 2,800
__________ 15, 000

NUECES RIVER BASIN

NUECES RIVER NEAR CINONIA, m

LocA'rmN ———Just below suspension, bndge near Oswald ranch, 2 miles east of
Cinonia, Zavalla County, 8 miles northeast of Crystal City, and 20 miles
above dam on Winter Garden ranch.

DraiNaGE 4REA.—2,060 square miles (measured on- standard topographlc
maps; post-route map; and topographic map of Texas, compiled in 1899
by Robert T. Hill, of the United States Geoiogmal Survey; scale, 1 inch= 25
miles).’

Recorps avaiLasLE.—July 5, 1915, to September 30, 1922,

Gaage.—Vertical staff in six sections installed May 6, 1918, on right bank, 200
feet below highway bridge; read by C. C. Oswald. From July 5, 1915, to
September 23, 1917, gage used was vertical staff in seven sections on right
and left banks. September 24, 1917, to May 5, 1918, Dexter water-stage -
recorder near concrete control, All gages set at same datum and at approx-
imsately the same location.

DiscEARGE MEASUREMENTs.—Made from downstream side of bridge or by
wading on crest of concrete control. .

CuANNEL AND coNTROL.—Bed composed of elay and gravel; free from vegeta-

* tion; subject to shift prior to September 23, 1917. Banks high and wooded
and not subject to overflow, except during extremely high water. Channel
straight above and below station. An artificial concrete control was com-
pleted at the site of the gage on September 23, 1917; point of zero flow,
0.85 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 23. 94 feet
at 7 p. m. June 13 (discharge, 3,530 second-feet, determined from extension
of rating curve and subject to error); minimum stage, 1.16 feet from 7 a. m;
October 1 to 7 a. m. October 13 (discharge, 2.6 second-feet).

1915-1922: Maximum stage recorded, 49.1 feet September 23, 1919,
determinéd by leveling from. flood marks’. (discharge not determined). Ac-
cording to local residents, the greatest flood on record occurred in 1913,
when the river reached a stage of about..53 feet by present gage datum,
No flow during several periods of record.

Ice.—None reported.

Diverstons.—Considerable water diverted a;beve st&t,lon for mxg&tmn, a«mount
not known.

Regurarion.—None.
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Accuracy.—Stage-dischidrge relation permanent. Curve well defined below
700 second-feet, and extended above by means of arew-velocxty curves,
Gage read to hundredths twice dally Daily discharge. determmed by
applying mean daily gage heights to rating table. Records for low and
medium stages good, and for high stages fair.

Backwater from a.dam 40 feet high, about 20 miles below sta,tlon, extends
within 2 miles of station when reservoir is full. A large part of the flow of the
river is known to seep into the bed just below Uvalde and return to, the surface
just above the station. - The condition of the underground water\may have an
effect on this return water and thus help to equalize the flow. :

The following discharge measurement was made by Dudley and West:

October 5, 1921: Gage height, 1.18 feet discharge, 2.87 second-feet. .

Daily dzscharge, n second~feet of Nueces River near Cmoma, Tex., for the year
endmg Sept. 80, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr.’ | May | June |- July | Aug. | Sept.
| O, 26| 35| 74| 66! 81| 74| 19 |1,120 36| 12! 22 7.4
2.. r 26| 88| 77| 66| 81| 74| 17 |1,470 32| 100| 20 7.4
26| 85| 74| 66| 81| 7.4| 24 |1,150 28.| 20 6.6
26| 35| 66| 661 81| 7.4[1,770 6041 - 287 152 |19 6.6
26| 47| 60| 66| 81| 7.4 560 .. 28| 173|189 6.6
26| 53| 63| 66| 74| 74| 48 458 26| 280 .18 6.3
26| 60! 74| 66| 74| 7.4| 25 393 %) 2641 18 6.0
26| 60|- 74| 66| 74| 74| 19 264 231 26| 17 8.0
26| 60| 70| 74| 74| 74| 16 240 21| 180 17 53
26| 60| 66| 74| 44| 70| 14 208 21| 131 16 .50
26| 60| 66| 7.4) 74| 66| 14 18] .26 16 27-
261 60( 66| 7.4 74| 6.6 14 152 | 894 g1+ 16 21
28| 68| 66| 7.4| 7.4| 66| 13 . 145 | 3,200 79 |, 16 17
3.3 53| 66| 74| 74| 66| 12 181 {1,710 671 15 10
3.5, 50: 66; 74| 7.4 66| 12 194} 88t 64 15 8.5
41| 47| 66| 74| 74| 66| 12 124 | 670 58| 15 7.4
4.7 f, 3:7. 66| 74| 74| 66| 12 &gﬁo 604 531.18° | . 7.4
4.7 71 66| 74| 74! 6.6] 11 498 |1 48] 15 7.4
47| 47| 66 7.4 7.4| 66| 10 67| 884 431 14 |. 15
47| 47{ 66| 74| 74| 6.6 9.7 58| 348 40| 14 2
47| 47! 66| 74| °T4| 6.6 8.9, 53 321 36| 13. 15
1| 47| 74| 74| 74| 66 8.1 48 | 280 312 12
41| 470 81| 74| 74| 66| 10 85 | | 240 28 1 11 10
41| 47| 81f 74| 74| 66| 10 | 88| 216 27.| 10 9.7
41 47| 74] 74 7.4 T4l 97| 64| 20 27| 89 8.9
41| 47| 747 74| 74| 6.6]1,310 43| 187 26| 81 8.9
41| 53| 66f 74| 74| 66| 894 33| 180 2B| 7.4 8.9
1| 53| 66{ 74| 7.4| 66,910 30| 173 24| T.4 8.5
41| 53] 66| 771...... 216 |1, 000 271 ' 166 24| 7.4 &1
41| .53 661 81| ______ 180 11,060 26| 145) 2B 74| 81
3.8 .. ‘6.6 Bl ... 43 | 30 oo 2| T4l.

Monthly dwcharge of Nueces Rwer near Cmoma, Te:c., for the year end‘mg Sept.

30, 1922
i\d:bnth . . stcha\ rge; iy second-feet Run-off in
o Maxinmum | Miimiim | Mean | 807 feet

47 26 3.52 216
6.0 ;361 485 . 206
8.1 6.0 6.90 424

811 - &6 25|
8.1 7.4 7.562 418
216 6.6 20.4 1, 250
1,910 81| 286 17,000
1,470 26 268 186, 500
3, 200 21 386 23, 000
280 22 85.0 5, 220
22 7.4 14.1 867
27 50| 101 601
3,200 26| 9Ls 66, 200
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NUECES RIVER NEAR THREE RIVERS, TEX. ‘i

LocatioN.—At San Antonio, Uvalde & Gulf Railroad bndge 1 mile west of
Kittie, 2 mlles southeast of Three Rivers, Live Oak County, and half a mile
below mouth of Frio River.

DRAINAGE AREA.—15,600 square miles (measured on standard topographic maps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert
T. Hill, of the United States Geological Survey; seale, 1'inéh=25 miles).

Recorps avainasre.—July 1, 1915, to September 30, 1922 -

Gage.—Vertical staff in four sections, attached to piers of railroad bridge; read
by M. L. Mouser.

DiSCHARGE ‘MEASUREMENTS. —Ma,de by wwdmg near ga.ge or from hlghway
bridge half a mile"below gage. :

CHANNEL AND CoNTRoL.—Bed composed of adobe shale; does not change greatly.
Channel straight above and below station. Banks wooded, high, and not
subjeet to overflow, except at extremely high stages. Locationfof high
water control not known; shoal just below gage probably forms low-water
control; shifts. .

EXTREMES OF DISCHARGE.—Maximum stage recorded. dunng year ending Sep-
tember 30, 1920, 36.1 feet during morning of Octaber 19 (dxseharge, 13,600
second-feet, determined from extension of rating eurve); minimum stage
(supersedes minimum published in Water-Supply Paper 508), 0.9 foot at
9 a. m. September 29, and 8.30 a. m. September 30 (dlscharge 15 second-
feet).

*  Maximum stage during year ending September 30 1921 (supersedes
maximum published in Water-Supply Paper 528), 28.5 feet at 8.50 a. m.
September 10 (discharge, 9,800 second-feet, determined from extension of
rating curve and subject to error); no flow, August 8 to 29-and September
6 to 7.

Maximum stage for the year ending September 30, 1922, 35.4 feet at 8
a. m. May 5 (discharge, 13,200 second-feet, determinec_l‘ from extension of
rating curve and subject to error); minimum stage, 0. 50'foot'November 3-6,
11-14, and December 2 (discharge, 0.9 second-foot). -

1915-1922: Maximum stage recorded, 46.0 feet at 5 a. m. September
18, 1919 (discharge not detérmined, probably backwater due to Gulf storm) ;-
no flow during several periods of record.

Ice.—None reported.

Diversions.—Records for the Board of Water Enginﬁers for the State of Texas
show that about 10,000 acres have been declared m:gated by diversions
from the stream above the station.

REGULA’I‘ION —None of consequence., L .

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined below 7,000 second-feet and extended by means of area velocity
curve above and subject to error. Gage read to nearest tenth October 1, 1919,
to September. 30,,1921, and to half-tenths once a day thereafter. Daily
dxscharge determmed by indirect method of shifting control. Records fair:

Records for 1926 and 1921 ‘published herewith and supersede those pubhushed
. m Water—Suppy Papers 508 and 528. s
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Daily measurements of Nueces River near Three Rivers, Tex., during the years
ending Sept. 30, 1920-1982

G Dis- : ‘Dis-
Date Made by hetght | charge | D8t Made by- height | charge
1920 Feet | Secft 1921 Feet | Sec.-ft
Jan. 31 [ D.A.Dudley._......_. 3.51 | 206 Feb. 11 | R. G. West 0.70 8.1
Mar. 13 | McCashin and Pritchett| 2.44 | 141 May 5 |....- 4.98 | 661
May 9 (D dley. 3.02 | 252 July 28 | Tri .58 3.8
June 26 1.85 67.1 || Bept. 21 | R. G. Wes 2141 104
Sept. 10 | McCashin and West__.| 1.80 87.3 |"Nov. 20 | D. A. Dudley. .64 1. 86
Nov. 8| D.A.Dudley.......... 1.30 56. 2 1922
Mar. 11 | C. E. McCashin.._..__ .72 3.94
July 20 | McCashin and Hemp- '
hilt . 2.46 | 144

NOTE. ——-Measurements made during 1920 and 1921 superseds those published in Water-Supply Papers

508 and 528,

Daily dwcharge, in second-feei, of Nueces River near Three Rivers, Tezx., for the
.years ending Sept. 80, 1920-1922

Day Oct. | Nov. | Dec. | Jon. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
192 101 51 539 60 149 248
177 101 70| 39 43 80 170
177 101 80 222 35 51 118
177 101 163 | 539 28 43 9
163 980 106 517 | 6,540 35 86
163 90 96 517 | 9,650 35 75
163 90 80 719 | 7,160 101 75
149 90 136 561 | 6,120 163 7%
149 80 214 517 | 4,350 163 96
149 20 539 239 | 2,800 276 87
149 80 335 149 | 1,770 51 85
149 90 335 112 | 1, 590 51 65
136 80 230 90 | 1,510 51 65
136 70 295 80 475 101 56
136 70 230 517 7 355 56
136 70| 2,840 | 1,110 { 124 163 47
136 60 | 2, 620 177 101 136 47
136 60 860 101 90 222 39
136 60 561 70 80 435 39
124 60 788 70 60 395 32
14 511 1,060 60 51 395 32
14 51 812 60 51 435 25
124 51 495 222 43 495 25

.14 51 192 177 43 583 56
1 51 163 1214 35 873 56
124 60 149 72 35| 1,240 39
112 90 136 80 35 | 1,140 26
112 70 136 90 28 | 1,160 20
112 70 257 70 28 {1,200 15
101 51 517 51 28 | 1,510 16
101 |.... 335 |- 221,290 j.__.. _—
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Daily discharge, in sécond-feet, of Nueces River near Three. Rivers, Tex., for the
years ending Sept. 30, 1920-1922—Continued

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar.:| Apr. | May | June | July | Aug. | Sept.
12 | 605 25 9.2 12 12 1, 570, 43 124 09 2.2
12 | 517 20 12 12 |1,570 561 35 101 9 .9

9.2 214 15 12 12 1,480 60 .6 .6
9.2 130 15 12 12 {1,830 355) 28 35 [ .1
9.2 106 18 12 12 672 17 28 6| .1
9.2 85 15 12 12 | 239 | 7,430 455 14] 22 | .6|--ao-.-
6.8 75 12 12 12 | 517 | 8,650 395  14l1,510 | .2 ...
6.8 65 12 12 12 5 1.6
6.8 56 12 12 12 | 239 6, 720
6.8 47 12 12 12 | 375 9, 800
5. 39 12 12 8.9 455 8, 950
5.0 47 12 12 9.2l 539 2, 100
5. 39 12 12 9.2l 455 1,240
5.0 47 12 12 9.2/ 257 908
50 39 9.2 12 9.2| 156 1,110
3.4 39 9.2 12 9.2 108
35 39 9.2 12 9.2 85
17 39 9.2 12 9.2 65
14 39 9.2 12 9.2 56
10 32 9.2 12 12 47
7.9 39 9.2 12 12 39
7.9 32 12 12 12 32
58 25 12 12 12 16,820
58 20 12 12 12 [4,470
14 20 9.2 12 12 12
........... 51 20 9.2 12 12 {1,240
239 9.2 12 12 | 836
65 9.2 12 12 | 539
39 9.2 12 |....... 415
32 9.2 12 375
................... 9.2 12 [.......| 455
1.6 15 40 9.2 37 7, 380| 2, 840 22 5.0
1. 6} .9 40 6.8 3.7 11, 600 2, 220 20 50
.9 156 3.8 6.8 3.7 12, 400, 719 20 41
.9 65 3.8 68 37 12, 600| 17 41
.9 47 3.7l 50 3.7 13, 200 4,910 | 17 3.4
.9 2 3.7 50 3.7 12,400 17 3.4
L6l 12 3.4 41 3.7 10, 900 17 2.7
1.6 9.2 3.4 41 3.7 10, 200 1,210 15 2.7
16 9.2 34 41 37 8, 650/ 40, 15 2.2
9 1.6 8 50 41 37 6, 820) 1,110 15 2.2
5.8 .9 60 41 37 3.7 5, 500 673 10 | 124
5.8 .9 56 50 37 3.7 4, 750, 395 | 10 | 207
41 - .9 &3 50 3.7 3.7 4,190 3751 - 9.2 149
.41 .9 500 50 37 8.7 5, 360, 355 0.2 80
4.1 1.6 50 50 &7 37 4, 230 355 9.2 28
270 16 50 50 3.7 8.7 3, 950, 415 58 17
2.7 L6 50 50 3.7 3.7 3,470 517 5.8 207
43 16 50 .50 37 87 2, 250 415 5.8/ 124
17 L6 50 50 37 37 1, 2401 315 | 112 11,340
14 1.6 44 50 37 37 765 149 9 |1,920
10 1.6/ 44 50 3.7 3.7 650| 101 | 149 1,510
7.9 L6 43 50 3.7 3.3 836) 101 | 6
7.9 16 43 50 3.7 3.3 932 39 60 | 622
5.8 L6 43 50 37 33 1, 060) 39 28 | 163
58 16 43 50 37 3.3 1,320 38 17 | 12
41 16 43 50 3.7 37 1, 570] 36 14 70
41 1.6 41 50 37 3.7 1, 590) 10 51
2.7 16 41 50 3.7 33 1, 540) 31 7.9 28
2.7 L& 41 12 495 719 8 7. 60
2.7 L& 41 12 4, 350 932 25 5.8 112
IV P—— 4.1 9.2 4, 430 2 [3%: I

Note.—No record Oct. 24, 1919, to Jan. 31, 1920. No flow Aug. 8-29 and Sept. 6~7, 1921, Daily dis-
chgrggs for the years ending Sept. 30, 1920 and 1921, supersede those published in Water-Supply Papers 508
an
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M. onthly dwaharge qf Nueces River near Three Rivers, Tex., for the, .y&arq ending
| .. -Sept. 30, 1920-1922 .

Discharge in seoond-feet N
’ . .} Rut-off in
S Month . : v TR0 ) acre-feet
s / S . ) Maximum | Minimym |, Mean | . .
i m
13,560 6,450 110,000 '458, 000
1,030 192 297 17,100
101 139
101 5L -] 743 v 14, 420
840 51 480 29,
1,110 51 275 - 16, 400
9, 650 22 | 1,300 85,7
1,510 35 428 26, 300
1 15 65.5 3,
475 3.4 40.2 2,470
605 20 94.3 5,610
25 9.2 11.8 . 726
12 9.2]. 1L9 732
‘12 " 89 1L1 - 616
6, 820 12 888 54,600°
8, 650 .25 1,200 71, 400
2,160 85" 478 29, 400
3, 590 10 81 48, 400
1,510 12 161 6,320
August.___| 3556 0 11.8 726
September. . ... 9, 800 0 1,160 70, 900
The yéar 9, 800 0 403 202, 000
October.... 1,210 1.6 59.6 3,670
Nowember. 16 .9 141 83.7
December.. 156 .9 13.7 844
12 3.4 5,18 318
....... 9.2 3.7 4.38 243
______ 4,430 3.3 303 18, 700
____________ 12,800 25 | 3,050 181, 000
............. 13, 200 650 4,970 305, 000
6, 040 436 2,670 159, 000
- 4,910 22 828 ),
. 149 . b8 27.4 1
ptember. - 1,920 22| 240 14, 300
The year . I 13,200 911,02 736, 000
! T i

' Nore.—See footnote to table of daily discharge. Monthly ﬁgures for the years ending Sept. 30, 1920 and
1921 superseda those publghed in, Water-Supp]y Papers 508 and ’

' NUEGBS‘RIVBR AT OALAELBN, TEX.

Locarion.—At old pump house for city of Corpus Christi, half a mile northwest
of Calallen, Nueces County, 18 miles west of Corpus Christi, 8 miles above
Nueces Bay, and half a mile above edge of tidewater and breakwater dam.

DrAiNAGE AREA.~—16,700 square miles (measured op post-route map and topo-
graphic map of Texas, compiled in 1899 by Robert T. Hill, of the Umted
States Geological Survey; scale, 1 inch=25 miles).

RECORDS | AVAILABLE.—August 12, 1915, to Septémber 30, 1922

Gaee.—Vertical staff attached to plpe-hne support of old pump house; read by
' John'W. Cunningbham. . B

DISCHARGE MEASUREMENTS. —~Made bv wading at the backwater or from cable
125 feet below gage.

GHANNEL AND CONTROL.—Bed composed of clay and gravel. Channel straight
 abdve and below station.. Left bank wooded, low, and bordered by levee
" constructed to prevent overflow; right bank wooded, medium in height,

and not subject to overflow. The breakwater dam, which is a loose rock fill
half a mile below, serves as control. If leaks badly and is subject to change
during floods. Flood damage is repaired by dumping loose rock on the crest.
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ExXTREMES OF 8TAGE.—Maximum stage recorded, 9.60 feet at 8 a. m. May 9 tb
8 a. m. May 10; minimum stage, 1.20 feet, 4 p. m. November 1 to 4 p. m.
November 2, and 8 a. m. November 8 to 4 p. m. November 12, and 4 p. m.
September 12 to 4 p. m. September 16.

1915-1922: During September, 1919, the river reached a stage of about
12 feet, as determined from flood marks on the gage. This was not only the
highest stage reached during, the period covered by records, but probably
exceeds any that occurred for many years prior to the establishment of thig
station. Discharge indeterminate because of lowlands on left bank being
‘overflowed for a width of several miles. No flow August 23-28, 1918.

Ice.—None reported.

Drversions.—Considerable water taken from river for irrigation 1mmed.1a’oely
above station, and river water is also used for irrigation throughout the
drainage above. The city of Corpus Christi pumps water just below the
gage for municipal supply. They reported a consumption of 922 acre-feet-
during 1918.

ReGuLaTioN.—None of consequence.

Accuracy.—Stage-discharge relation not permanent because of leakage through
and repair to the breakwater dam. Rating curve is poorly defined. Gage
read to hundredths twice daily. Daily discharge not computed because ‘of
changing control and insufficient discharge measurements. Records poor.

No discharge measurements were made at this station durmg the years 1920,
1921, and 1922.

Daily gage height, in feet, of Nueces River at Calallen, Tex., for the year ending
Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1.22| 1.38| 1.50 | 1.60| 1.55| 4.562| 4.85| 3.10| 7.50 | 160 | 1.42

2.35| 1.20| 1.35| 150] 1..60{ 1.55| 5.28| 500 | 3.25| 7.15| 156| 140
3.06( 1.25| 1.38 | 1.50 | 1.60| L55| 592! 525| 3.12| 7.00| 156 140
300 1.25| 1.40| 150 | 1.60| 1.55| 4.50| 6.30| 3.05| 6.70| 1.50 | 1.35
262( 125 225 150! 1.60) 1.55| 3.80| 7.20) 3.22) 360| 150 135
182 1.26| 206| L50| 1.66| 1.55| 4.82| 8.05| 3.45| 4.35| L.50| 136
172 | 1.26| 1.82| 1L56{ 1.60| 1.55| 6.10| 890 | 3.42| 645| 1.45| 1.35
L60| 1.20| 1.78| L&6) 1.60| 1L.556| 7.02] 9.32| 8.20| 600 1L42| 1.82
.58 1.20| 1.70| 1.30| 1.58| 1.50| 7.82| 9.60| 3.05| 6.75| 1L.40| 1.30
.60 1.20| 180 185 1.55] 1.55| 888 | 90.58| 3.00| 3.60| 1.38| 130
1.55| L20f 1.50| 1.55| 1.56| 1.56| 9.05| 9.45( 3.00| 3.10, L35 1.30
150 1.20| 1.50| 155 1.55| 1.56| 8.80| 9.25( 3.20| 2.85| 1.38| 125
1.45] 1.25| 1.48| L55| 1.56| L50{ 8.46{ 9.00{ 850 | 2501 1.36| 120
140 | 1.28| 1.48| 1L566| 1.56| 1.50 | 7.95| 880 | 4.05| 235 135| L20
1.40 | 1.30| 1.48| 155 1.56| 150 | 7.20| 830 450 280 1.88{ 120
145 1.32| .50 1.66| 1.65| L48| 578 | 792! 3.25| 2.28) 1.40| 1.55
142 1.32| 1507 1.56| 1.52( 1.45| 482 | 7.80 | 2.95| %30 L42| 200
1.35| 1.40) 145! 1.55| 150! 1.45| 4.50) 7.55| 3.051 230 | L.48} 2.50
135 1.88| L45] 155 150 1.45| 420| 7.30] -3.70| 230 | 1.50| 230
1.30( 1.30| L45|.,L55| L50} L45| 3.10| 6.70 | 412 | 230! L55| 3200
140 150 1557 L5017 1.45) 220 | 420 462 218| 1.65) 250

.40 150 | L55| 1.50| 1L.42| 2.02| 2.85| 545| 1L98| L70| 3.30

1.40| 1.656] 155| .50 1.40| 1.95| 2.80 | 590! 188 | L76( 330

1.8 | 1.56| 155! L&5| 1.40 {.-90 2851 6.45| 1.82| 1.90 258

1.35| 1.56| 155! 1.55| 1.40| 1.85| 2.95| 6.70| L8| 195 2.5

1.85) 1.50) 1566 1. 1.5(51 1.98}.8.06| 7.05| L76] 1.85| 2.45

136 1.50{ L35 1 1.851 L707°8.42 ' 7.25| 170 175} "2.00

1.85| 1.46) 155 1. ,1.85) 1.65{ 3.60) 7.45| L70| 1.65| 170

1.35) 1.487 1.55 .68 | 1.65| 3.60| 7.58 | L70| 155 | 1.60

.35} 1.50 |- 135 2.32i] 4.056| 3.48 | 7.60 | 1.70 | . 150t 1.60
....... 150 | 158, A6 292 || L62) 145
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@ o e oy . FRIO, RIVER um PERBY, TRX. .

LocarioN.—Af International & Great Northern Railway bridge 900 feet below
mouth of Leona River, 400 feet below highway bridge, and 4 nnles south of
Derby, Frio C¢unty

DRAINAGE AREA—3 500 square miles (measured on post-route map and topo-
graphic map of Texas, compiled in 1899 by Robert T. Hill, of the United
States Geological Survey; seale, 1 inch=25.miles).

REcoRDs AvarLaBLE. —August 1, 1915, to September 30, 1922,

Gaee.—Vertical staff attached to railway bridge pier; read by E. L. Willingham
or C..E. Harris.

DIsCHARGE MEBASUREMENTS —-—Made from railway bridge, highway bridge, or by
wadmg

CHANNEL AND cOoNTROL.—Bed composed of rock, sand and gravel. Channel
curved abgve and below station, but straight at gage for 150 feet. Banks
wooded, high, and not: subject to overflow. A concrete dam, 50 feet below
gage; serves as control during low and medium stages; location of high-water
control not known. Peint of zero flow, gage helght 0.07 foot, except when

- affected by moss .on confrol. -

EXTREMES OF DISCHARGE ~——Max1mum stage recorded during the year, 114 feet
7.30 p. m. May, 2 (discharge, not determined); no flow during several
periods. -

1915-1922: Maanmufin sta.ge recorded, 18.5 feet Sepiember 18, 1919
(discharge not d.etermmed), no flow during several periods 6f each year.

Ice.—None reported. .

Drverstons.—Small areas’ are u'rigated by diversions in the headwaters, but
available information-does not show that water is taken from the stream
immediately above the station.

Recurarion.—None, .

AcéuRracy. —Stage-dlscharge relatlon permanent Rating curve ‘well defined
below 2,000 second-feet. Gage read twice daily to hundredths. Daily
. discharge ascertained by applying mean daily gage height to rating table,
except as noted in footnote to daily-discharge table. Records good.

No discharge measurements were made at this station during the year.

sed s
s

v w0 medad 03 alonie ot . T
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Daily discharge, in second-feet, of Frio River near Dérby, Tex., for the year ending
~ Sept. 30, 1922

Day Oct. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug.
07| L2 a2 12 1 0.9
.7 . JBb| 183 49 11 .9
5 -3 S N B R T 9
B ] 18 ... Y414 12 .5
7 5,180 |2860| 48| 9.3 .5
.9 .5 {1,880 ‘1,180 bt 17 .5
.5 .51 610 592 N
.5 .5 162 382 23 16 .5
b %] 57 267 16 12 ' ]
.5 5 o= 237 14 ] .8
.5 5 18 180 6. 87| .8
13 3 3 &g %gg g %9 51
] .5 8.7 135 194 4,71 .1
7 .5 4.7 418 | 1,680 4.0.. .0
.9 N 40 170 860 4.0 .5
.9 5] 2.7 245 4.0 .5
.9 N 2.7 73 88 2.7 .5
7 B 256 90. 60 2.3 .1
.5 N3 1.8 75, §l 2,0 .1
.5, Wd 1.4 63 44 1.8
.5 .1 .9 40 36 1.4
.1 W1 .9 38 27 1.4
T W1 9 435 21, 1.3.
RN X 9| 88, I .
v . .
.9 1.4 | 680 68 16 '
.5 L4 63 14
L4| 14 32 12
. - 14 19 12
........ g‘;‘g 18 1
......... s 418

NortE.—QGage height, in feet, for days when stage was beyond limits of rating curve, as follows: Apr. 2?;
8.1; 28, 8.4; 209, 9.8; 30, 8.0; May 1, 8.0; 2, 10.9; 3, 9.6; and 4, 8.2 ,No fiow Oct. 1-13, Oct. 22 to Jan 30, Aug.
15, and. Aug. 21 to Sept. 30. . R .

Monthly discharge of Frio River near DIerby, Tex., for the year ending Sept. 30,
922 . .

T

Discharge in second-feet

Rup-off in
Month acre-foet
Mazimum | Minimum | Mean

18 00 1.95 120

.8 0 .01 4

1.4 .1 .65 35.9

540 .1 26.8 1,

1, 860 .9 109 10, 300
2,860 16 318 17, 000
1,680 11 131 7,770
20 .9 8.03 - 871

.9 0 .29 18.0

NortE.~—8ee footnote to table of daily discharge.
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RIO GRANDE BABIN. .
RIO GRANDE BELOW ELEPHANT BU’i"l’E liAM, N. MEX

Location.—In T. 13 8., R. 4 W., 1 mile below Elephant Butte dam, Sierra
County. Nearest tributary, Mescal Canyon, enters. half a mile down-
stream.

DraINAGE AREA.—Not measured.

Recorps AvaiLaBLE.—OQctober 1, 1916, to September 30, 1922

Gaae.—Stevens water-stage recorder on left bank, 1 mile below dam.

DisCHARGE MEASUREMENTS.— Made from car and cable at gage.

CHANNEL AND cONTROL.—Bed composed of compact gravel; probably per-
manent. Control is gravel bar at mouth of Mescal Canyon; shifts.

Ice.—Stage-discharge relation not affected by ice.

ReauLaTION.—Flow controlled by Elephant Butte dam which forms reservoir
having capacity of 2,638,000 acre-feet.

EXTREMES OF DISCHARGE.—No data.

CooreraTION.—Records furnished by United States Bureau of Reclamation,
and reduced to three significant figures by United States Geological Survey.

Daily discharge, in second-feet, of Rio Grande below Elephant Buite dam, N. Mex.,
Jor the year ending Sept. 30, 1922

Day Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept
3 311,040 1,280 | 1,820 | 2,120 | 2,190 | 2,800 | 1,970
3 311040 913 | 1,330 | 1,820 | 2,080'| 1,890 | 2,830 | 2,100
3 31,030 | 910 1,470 | 1,820 | 2,060 | 1,920 | 2,850 | 2,100
2 311,020 918 | 1,490 | 1,820 | 2,040 | 2,010 2:.870 2,100
3 31,020 9031, 1,820 | 2,000 { 1,000 | 2,000 | 2,100
3 8| 1,020( 901(1,540]1,80| 3561{1,000|2930; 2100
3 31,020/ 900] 1,540 1,82 10]1,970 2,960 | 2,100
3 3(1,010| 898 1,570 | 1,800 | 1,930 | 1,980 | 3,000 | 2,100
3 8| 1,010 1,080 | 1,570 | 1,990 | 1,900 | 1,900 2'(7)38 2,100
3 3( 1,000 1,130 | 1,560 | 1,080 | 1,880 | 1,820 | 2, 2,100
100 31,000 | 1,340 | 1,760 | 1,900 | 1,860 | 1,750 | 2,000 | 2,100
600 3| 998 1,330 1,880 1,000 | 1,830 | 1,710 | 2,080'| 2,100
600 3| 996 1,320 | 1,910 | 1,000 | 1,810 | 1,660 | 2,070 | 2,100
600 3 904 | 1,320 | 1,910 | 1,980 | 1,780 | 1,600 | 2,060 | 2,100
600 3| 000 1,310| 1,920 | 1,000 [ 1,750 | 1,550 | 2,050 | 2,100
600 3| 988 1,300 | 1,940 [ 1,990 | 1,780 | 1,500 | 2,090 | 2,040
600 3] 984 1,300 1,940 | 2,200 %010 1,460 | 2,070 | 2,000
600 3| 978|1,200| 1,970 | 2,360 | 2,350 | 1,440 | 2,060 | 1,820
781 3| 970 | 1,290 | 1,980 | 2,360 | 3,400 1,510.| 2,050 . 1,730
800 |, 3 970 | 1,280 | 2,000 | 2,360 | 2,450.| 1,550 | 2,040 | 1,730
900 3| 978 1,200 2,010 { 2,340 | 2490 | 2,500 l,gso 1,
900 3| 90401 1,2001( 2,020 2,310 | 2,650 | 2,440 | 1,870 | 1,510
900 3 935 | 1,200 | 2,020 | 2,280 | 2,570 | 2,470 | 1,870] 1,520
900 | 358 1,290 | 2,040 | 2,250 | 2,630 | 2,520 | 1,870 | 1,
900 | 978 | 1,290 | 2,010 | 2,220 | 2,660 | 2,550 | 1,430] 1,
00| 95 1,300 [ 1,940 | 2,200 | 2,680 | 2,580 | 1,840 | 1,650
900 | 1,000 1,320 [ 1,900 | 2,180 ; 2,700 | 2,610 | 1,840 | 1,540
900 1,320 | 1,840 | 1,040 | 2,770°| 2,640 | 1,820 [ 1,660
= ECI AR R

4 N B t]
7 1,280 1,880 |oeeeens 2,770 § 1,850 |....._.

Nor1e.—Gates closed Dec. 1-10and Dec. 30 to Jan. 23. Discharge June 7 represents leakage. 'Quantities
changed slightly to conform to computation rules used by the U. 8. Geol, Survey.
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Monthly discharge of Rio Grawde belou"Eiephant Buite dam, N. Mez., for the
year ending Sept. 30, 1922

Discharge in second-feet .
Runsoff in
Month acre-feet
Maximum | Minimum | Mean

October. ... amaiieas FF A SO '2,080 1,060 1,350
November. . 1,400 361 1,020 | 60, 700
December 900 2 435 26, 700
January... 1,060 3 243 14, 900
February . 1,040 930 986 54, 30D
March.... 1,340 898 1,190 78, 200
April i m e 2,040 L2s0| . l,(’ﬁg 106, 000
May... 2, 360 1,820 -2 125, 000
June._.. 2,770 10 2,080 124, 000
July._.. 2,770 1,440 2,060 127, 000
August.___ 3,000 1,430 2, 220 136, 000
. September. . __ . e 2,100 | 1,510 1,890 112, 000
The YR .- oo 3,000 2 1,440 | 1,040,009

No*m.—-Month]y means computéd bs; engineers of the U. 8. Geol. Survey.

PEGOS RIVER NEAR DAYTON, N. MEX.

Locarion.—In sec. 13, T. 18 8., R. 26 E.,'3 miles east of Dayton, Eddy Countv,
half a mile above mouth of Penasco Rlver

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—March 24, 1905, to September 30, 1922.

Gage.—Stevens water-stage recorder on right bank; installed August 27, 1914,
at same site and datum as staff gage installed S8eptember 7, 1905. Original

- gage, which was 100 feet below the mouth of Penasco River and half a mile

below present gage, was washed out September 6, 1905.

DISCHARGE MEASUREMENTS.—Made from cable. '

CrANNEL AND coNTROL.-—Bed comiposed of sand and gravel; shifts, especially
during high stages. Right bank consists of clay; left bank of sand; both
banks overflowed at stage of about 11.5 feet. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during year, 1,980
second-feet June.5; minimum mean daily discharge, 33 second-feet, August
10-13.

1905-1922: Max:mum stage recorded, 15.9 feet for five or six hours during
morning of Sept-ember 18, 1919 (discharge not determmed probably exceeded
previous maximum of 50,300 second-feet on July 25, 1915, which was derived
from digcharge at Lake MeMillan and included flow of Penasco River).
Minimum stage,"2.45 feet July 26 and 27, 1916 (discharge; 23 second—feet)

ICE.—None reported.. -

DivERSIONS. —Consxderable water is diverted above station for 1rr1gat10n,
quantity not k;nﬂwn, bub.not in conflict with rights of Carlsbad project of
. the United States Bureau of Reclamation, which serves about 20,000 acres
~in the viclmty of .Carlsbad and stores part of the water used near Carlsba,d
in Lake’ McMillan, 10 miles below gage.

REGULATION. —None. . .

e T . . AN R FR A S
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Accuracy.—Stage-discharge relation not permanent, but periods of change are
covered by frequent discharge measurements. Two rating curves used
One used from October 1 to June 30 well defined from 80 to 500-second-feet,
and one used from July 1 to September 30 well defined from 30 to 600 second-
feet; both extended parallel fo previous curve to cover range of stage for the
year. Mean daily gage height determined from recorder graph. Daily
discharge determined by applying mean daily gage height to rating table
except for October 21 to February 26, May 11 to June 30, and July 15 to
August 31, when shifting-control method was used. Records good.

CoopERrATION.—Daily discharge record furnished by the United States Bureau of
Reclamation.

Discharge measurements of Pecos River near Dayion, N. Mez., during the year ending
Sept. 30, 1922

— Gage | Dis r - G Dis-
Date Made by heignt | charge | D3t | Made by hetght | charge
Feet | Secft. || Feh. 21 | United States Bureau

Oct. 5| J.R.Yates.cooa..... .--] 5,68 94 of Reclanmation engi- | Feet | Sec.-ft
20 do. 5.82 113 DELTS e v ccemacmmens| 625 176
26 | H. 1. Haralson.._...... 5.70 113 || Mar. 28 do. . 5.90 122
Nov. 9| J. R, Yates... - 6.05 178 ﬁf’ A do 5.80 108
17 n and . 692 155 ay 24 0. 6. 00 112
Dec. 8|J. R. Yatu.-.-.-..-__-- 6.25 178 || June 8 do 8.20 575
Jan. 3 6.70 252 [ July 7 0. 7.20 313
30 United States Bureau Aug. 3 do b. 56 34

of Reclamation engi- 23 do. 5. 55 4

b 1T o R 7.20 204 || Sept. 26 |._...do 6.45 165

Daily discharge, in second-feet, of Pecos River near Dayton, N. Mex for the year
ending Sept. 30, 1922

Day -| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. { May { June [ July | Aug. | Sept.
101 128 172 237 237 194 123 302 115 56 35
101 128 1656 2871 237 221 11| 279 1,457 | | 115 46 35
131 169 243 227 204 110 247 9 139 35 30
94 131 187 243 227 199 218 227 | 1,892 208 35
94| 131 169 243| 227 194 1 214 | 1, 200 35 41
88 136 188 243 227 172 190 168 378 36 41
81 139 183 243 237 172 147 176 | 1, 169 45 48
81 142 170 233 27 314 139 284 52 43
81 163 233 233 290 111 | 1,800 456 1721 4 43
81 158 | 181 285| 237 227 108( 923! 352 33 39
81 165 190 | 235 118 625 314 123 33 37
81 183 w 27 176 217 112 489 279 S 3 41
81 174 197 227 94 380 280 139 3 41
81 174 197 231 181 802 200 30 43
81 174 167 237 1 199 91 43 247 | 1,698 44 n
16 88 174 197 239 190 199 69 237 | - 208 671 37 48
) ¥ S, 88 162 197 233 190 199 71 237 208 396 39 46 .
18 88| 157 1974 237 181 190 81) 287] 181 28 48 46
19. 88 157 197 287 181 185 75 214 456 190 50 46
| ——— 88 165 197 237 185 176 78 186 380 163 48 46
21 97 163 197 227 177 169 76 155 247 130 48 46
22 101 163 199 227 181 169 79 150 314 108 39 108
23 111 172 227 181 166 86 139 217 o4 39 345
24 123 170 210 227 181 162 98 123 190 87 35 257
26 23| 169| 2137 227 87| 155| 155 101 172 90 35 227
2B.eeecinanean 126 187 216 217 181 131 302 101 147 75 87 183
112 174 221 217| 181 136 | 247% 101 1 66| 45 139
B, 112 181 221 217 181 139 227 84 139 5871 .83
29, 114 1 225 A7 164 275 104 | 156 81 5t
30. 114 179 231 200 |oeoeee 158 326 108 123 46.|. . %} .
31 116 241 247 164 172 51

101120—251—wsp 548—7
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Monthly discharge of Pecos River mnear Dayton, N. Mex., for the year ending
Sept. 30, 1922

Discharge in second-feet
Run-off in
Month ) acre-feot
Maximum | Minimum | Mean

126 81 96. 4 930
183 128 160 9, 520
241 164 196 12,100
200 217 235 14, 400
237 176 201 11, 200
314 131 101 11,700
69 138 8,210
1, 800 94 204 18, 100

1,980 123 491 )
1,690 46 219 13, 500
56 33 41.3 2, 540
345 35 80.8 4, 810
The year. 1,980 33 195 141, 000

., PECOS RIVER AT CARLSBAD. N. MEX.

Location.—In SE. 14 sec. 6, T. 22 8., R. 27 E., at Green Street Bridge in Carlsbad,
Eddy County, 300 feet downstream from Atchison, Topeka & Santa Fe
Railway station, 1,500 feet above mouth of Dark Canyon, and 2,000 feet
below Hagerman dam.

Drainace AREA.—Not measured. .

RECORDS AVAILABLE.—May 28, 1903, to March 31, 1908; May 13, 1914, to
September 30, 1922.

Gage.—Stevens eight-day water-stage recorder, attached to downstream end of
middle bridge pier, installed June 1, 1920; inspected by J. R. Yates. Gage
used from May 28, 1903, to October, 1904, was inclined staff gage at the
present site. From October, 1904, to March 31, 1908, vertical staff gage at
the same site used, and from May 18, 1914, to June 1, 1920, gage was vertical
staﬁ attached to upstream side of mlddle pier of bmdge

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel and rock; but considerable
changes have taken place, due to sand depesits. Banks of medium height;
not subject to overflow. Location of control not known.

EXTREMES OF DISCHARGE —Maximum stage during year from water-stage recorder,
1.60 feet at 6.30 p. m. October 14 (discharge, 590 second-feet); minimum
stage, 0.57 foot at 7 p. m. August 22 (discharge, 73 second-feet).

1903-1908; 1914-1922: Maximum stage recorded, about 21.0 feet Aug'ust
7, 1916 (discharge, 85,700 second-feet ) ; minimum discharge, 30 second-feet
September 30, 1918,

Ice.—None reported.

Diversrons.—Large quantities of water are stored a few miles above station at

Lakes McMillan sand Avalon by the United States Bureau of Reclamation

for irrigating land near Carlsbhad. Water is also diverted for irrigation in

valleys adjacent to river above Lake McMillan. Capacity of storage
reservoirs in connection with the Carlsbad projeet, 58,500 acre-feet. Con-
siderable water seeps into the river between the storage reservoirs and the

gaging station, the quantity depending on the amount being used for irriga~ .

tion between the two points. '

& Discharge at Avalon dam;’ reported by engmeers ot the Umted States Bureau of Reclamation.
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. Recuration.—Flow at this point completely controlled’ by storage reservoirs
of the Carlsbad project, except during extreme floods.
Accuracy—Stage-discharge relation permanent. Rating curve fairly well
" defined for all stages. Operation of water-stage recorder satisfactory.
Daily discharge ascertained by applying to rating table mean daily gage
height obtained from recorder graph by inspection or by use of planimeter,
except as noted in footnote to daily-discharge table. Records good.
CooreERATION.—Gage-height record and discharge measurements furnished by
United States Bureau of Reclamation.

Discharge measurements of Pecos River at Carlsbad, N. Mex., during the year
ending Sept, 30, 1922

[Made by J. R. Yates]

Gage Dis- Gage Dis- -
Date height | charge Date height | charge
. Feet 4 Sec.fi. Feet Sec.-ft.
Nov. 18. 0.88 157 June 13, .o 0.70 99
Jan. 4. .69 92 Aug. 8. .74 118
Febol v ccaanean 1.10 260 Sept. 16 .66 9%
Mar, Beceeacnciean reracrann .66 86.5 '

Daily discharge,'in second-feet, of Pecos River at Carlsbad, N. Mex., for the year
’ ending Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug.’| Sept.

7 100 110 107 103 107

g
BE BEEEE

g
-
v
o
0
&
2B
A
@

8
8
8
g 8

SPRSES YRR IVASS 8BS8B WLBB 2RV
=
8
8
8
8

NoTe.—~@age heights applied te rating table for fractional parts of a day Oct. 12-14, Jan. 3,4, 22, 25, Feb.
22, Apr. 23, 24, May 4, and 7. No record and discharge interpolated Nov. 13, 14, and Dee. 18, and 19.
Dfscharge uﬁm‘ﬁy estimated, owing to incomplete recerd, Oc¢t. 20, Nov. 15, 27, Dec. 20, Apr. 9, May 14,
June 11, July 30, and Aug. 6. . - . '
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Monthly discharge of Pecos River at Carlsbad, N. Mezx., for the year ending Sept. 30,
1922 .

Discharge in second-feet
e . Run-off in
Month acre-feet
Maximum t Minimum { Mean

QOctober.._.. 185 95 140 8, 810
177 145 154 . 9,160
212 . 16 182 11, 200
271 85 154 9,470

260 87 214 11,
97 © 85 91.3 5,610
158 85 100 5, 950
332 95 119 7,320
110 90 - 98.8 5, 880
113 100 107 6, 680
110 100 106 6, 520
110 87 97.8 5, 820
332 85 130 94, 000

-

PECOS RIVER NEAR MALAGA, N. MEX.

Locatron.—In sec. 18 or 19, T. 24 8., R. 29 E., 324 miles southeast of Malaga,
Eddy County, and 414 miles below mouth of Black River.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 1, 1920, to September 30, 1922.

Gaee—Stevens seven-day water-stage recorder installed on right bank with
staff gage attached to still well; inspected by W. F. Gerlach.

DisCHARGE MEASUREMENTS.—Made from cable or by wading near gage.

CHANNEL AND CONTROL.—Bed composed of solid rock covered with sand; shifts.
Right bank solid rock and steep. Left bank sand and high. Control is
rock ledge overlain by sand, 500 feet below gage; shiffs.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 7.0 feet at 2 a. m. April 25 (discharge, 1,790 second-feet) ; minimum
stage, 3.40 feet at 6 p. m. June 25 (discharge, 53 second-feet, determined
from extension of rating curve and subject to error).

1920-1922: Maximum stage from water-stage recorder, 12.85 feet at 1
a. m. June 8 (discharge, 22,000 second-feet, determined from extension of
curve and subject to error); minimum stage that of June 25, 1922.

In September, 1919, the river reached a stage of 26.4 feet (discharge not
determined.)

Ice.—None reported.

Diversions.—The Carlsbad project of the United States Bureau of Reclama-~
tion, with reservoirs of a capacity of 58,500 acre-feet, diverts a large part of
the natural run-off above Carisbad, N. Mex. During the season of irriga-
tion considerable water is returned to the stream by seepage from lands in
the vicinity of Carlsbad. In addition to the water used by the Carlsbad
project, some diversions are made for irrigation in the basin above. the
storage reservoirs of the Carlsbad project.

ReguratioN.—The operation of the water-power plant of 300 horsepower
capacity above station, just below Carlsbad, N. Mex., owned and operated
by Carlsbad Electric Light & Power Co., does not matenaﬂy regulate flow
at gage. The flow is, however, regulated to a large extent by waters skored
in the reservoirs of the Carlsbad project. In the season of irrigation the
effect of the regulation is decreased by return seepage waters, but during the
winter the flow depends on water released at the reservoirs.
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Accuracy.—Stage-discharge relation not permanent. Two rating -curves used.
One used from October 1 to December 31 is well defined from 140 to 300
second-feet, and one used from January-1 to September 30 is well defined
from 100 tp 400 second-feet; both curves extended parallell to previous
. eurves to cover range of stage.® Operation of water-stage recorder satis-
factory. Daily discharge determined by applying to rating table mean
daily gage height obtained from recorder graph by inspection, by planim-,
eter, or by averaging gage heights for fractional parts of a day, except as
noted in footnote to daily-discharge table. Records good.
CoopPERATION.—Daily~discharge record furnished by United States Bureau of
Reclamation.

RIO GRANDE BASIN

Discharge measurements of Pecos River mear Malaga, N. Mez., during the year
ending Sept. 30, 1922

Date Made by— opee | i | Date Made by— o | Dl
Feet | Sec.fl. Sec.-ft.

Oct. 17 | Ellsworth and West.._.| 4.05 268 || Mar. 22 198
Nov. 8 | Yates and Robbins..... 4.12 309 || May 10 219
Dec. 9(J.R. Yates.______..... 4.15 312 || June 21 |. 129
Jan. 4 d 4,056 242 || Aug. T1. 117
Feb. 1 4,18 319 || Sept. 15 184

Daily discharge, in sebond-feet, 'of Pecos River near Malaga, N. Mex., for the year
ending Sept. 30, 1922

. ]

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July y Aug. | Sept.
297 | 202 |- 316| 28| m3| 480 =212| 133| 17 133
203 | 303| 333| 208 | -104| 333} 700! 60| 117 17
297 | 308 | 332| 188 80| 323| 320] 248| 117 120
203 | 262 324 | 184 240 244 | 2ve| 192 117 126
207 | 224 320 28| 212| 344 316| 1507 17 130
203 | 206 232 | 192 447! 280 43| 130 127
273 | 224| 324 196| 180 380 | 236| 150 | 123 128
240f 154 | 324 196| 143 280 | 220, 550 | . 133 127
301 162 324| 204| 136 256| 200! 248 | 120 143
329 147 316 220 224 200 204 117 143
301| 162| 312| 188 113} 196| 184, 188, 110 147
305] 1690| 304| 188 110 w7l 1w 17 188
305| 160( 300| 200 107 192| 560 | 196 | 133. 180
305°| 224| 300 200 6| 240 206 | 1851 128 180
30571 22| 202 192 75 320| 208| 154 127 180
305 224 300 208 89 296 188 154 133 173
320 | 200| 304 | 208 80| 272 | 196 | 1621 154 184
337 | 17T3| 304 20| 43| 192 133 136
41| 120 300{ 26| 101 . 252 | 1 192 123 204
41| 176| 26| 173 95| 248 123| 192 204
320 | 165! 264 169! 113 123 | 1921 133 180
325 | 18| 248 169! 147 173| 120 192| 150 180
313 | 240| 276 200  232| 84| 43| 10| 150 180

304 | 2321 200 208 147 17| 136 184
207 308| 200| 162| 680 147 76| 123 . 138 126
3051 340 | 184 7251 136 104! 123| 133 140
301 | 332 192 212 370 43| 10| 117{ 133 154
301 324( 216! 185, 26| 158 | 184! 17| 107 169
301 | 312 140{ 389 12| 110 13| 107 176
301 212 u7| 344 150 110 13| 17 169
301 320 | 110 oo .. 165 |- 13| 183 {co...

Nore.—Indirect method for shifting control used Oct. 1 to ‘Apr. 24 and Sept. 21-30. Discharge for
Apr. 25, 28, 27, May 1, 2. 3,June 2,13, an 1 July 8 determined by applying to rating table gage heights
for fractional parts of a day

.
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Monthly discharge of Pecos River near Malaga, N. Mex., for the year ending Sept.

0,
D -
ischarge in second-feet Run-off in
Month . acresfeat
Maximum | Minimum | Mean eQ

313 201 272 18, 700
374 253 302 18,000

341 249 305 )
340 120 27 14, 600
Febmary- .- - 332 184 288 16, 000
March 232 110 191 11, 760
.............. 725 75 199 11,800

ay ........... 480 120 244 5,
June. 700 75 211 12, 600
July. 550 113 175 10,800
A 1 J, 154 107 127 7,790

September 204 117 158 9,
The year 725 75 226 163, 000

PECOS RIVER NEAR ANGELES, TEX,

Locarion.—In T. 26 8., R. 29 E,, just below Pecos Valley Railroad bridge cross-
ing Delaware Creek at its mouth, 2 miles north of New Mexico-Texas State
line, 214 miles southeast of Red Bluff, Eddy County, N. Mex., and 814 miles
northwest of Angeles, Reeves County, Tex.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 27, 1914, to September 30, 1922.

Gage.—Stevens continuous water-stage recorder, at first outeropping of rock on
right bank about 600 feet below railroad bridge and mouth of Delaware
Creek; inspected by United States Geological Survey engineers. .

DiscEARGE MEASUREMENTs.—Made by wading or from cable half a mile down-
stream.

CHANNEL AND CoNTROL.—Bed and banks composed of sand, gravel, and rock;
banks not subject to overflow. Control formed by a series of rapids 200 feet
below gage; shifts.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage re-
corder, 5.92 feet at 11.30 a. m. April 25 (discharge, 9,200 second-feet, deter-
mined from extension of rating curve and subject to slight error); minimum
stage, 0.01 foot 10 a. m. to 4 p. m. June 26 (discharge, 97 second-feet, deter~
mined from extension of rating curve and subject to slight error).

1914-1922: Maximum stage recorded, 21.5 feet at 10 a. m. August 8, 1916
measured by leveling from flood marks (discharge not determined); mini-
mum discharge, 80 second-feet February 27, 1919.

Ice.—Stage-discharge relation not seriously affected by me, open channel rating
assumed applicable.

DiversioNs.—The Carlsbad project of the United States Bureau of Reclamation,
the reservoirs of which have a total capacity of 58,500 acre-feet, diverts a
large part of the natural run-off above Carlsbad, N. Mex. During the season
of irrigation, considerable water is returned to the stream by seepage from
lands near Carlsbad. In addition to the water used by the Carlsbad project,
some diversions are made for irrigation in the basin above the storage reser-
voir of the Carlsbad project.

Recuration.—The operation of a water-power plant of 300 horsepower capacity
above station, just below Carlsbad, N. Mex., owned and operated by Carls-
bad Electric Light & Power Co., does not materially regulate flow at gage.
The flow is, however, regulated to a.large extent by water stored in the
reservoirs of the Carlsbad project. In the season of irrigation, the effect of
the regulation is decreased by return seepage water, but during the winter
the flow depends on water released at the reservoirs.
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Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
for all stages. Operation of water-stage recorder not satisfactory. Mean
daily gage height obtained from recorder chart by inspeetion or by use of
planimeter. Daily discharge ascertained by indirect method for shifting
control, or as noted in footnote to daily-discharge table. Records fair.

Discharge measurements of Pecos River near Angeles, Tex., during the year ending
Sept. 30, 1922

. Date Made by— Sage cfgrsée Date Made by— age cl?ifge

Feet | Sec.ft.

Qct. 17 .21 147

Nov. 15 .15 134

Dec. 8 .28 161

Jen. 17 12 121

Fob. .09 121

2 150

Mar. 28 . - ildo - 120 164
Apr. 12 | A0 tecaen .18 149 :

Daily discharge, in second-feet, of Pecos River near Angeles, Tez., for the year ending
Sept. 30, 1922 ,

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
304 298 304 138 24 114 117 122
202 298 304 148 480 | 1,180 232 112 119
310 317 304 145 642 112 122

280 317 292 182 244 250 186 112 122

286 210 292 222 244 160 112 119

286 222 401 268 145 117 122

280 27 429 222 138 | - 125 125

256 298 195 331 200 329 132 122

320 244 304 160 244 186 512 132 151
310 270' 304 200 169 217 177 234 125 145

324 286 200 145 195 177 191 122 135

304 292 186 151 182 169 186 119 132

310 292 191 138 186 777 181 125 156

310 286 208 138 182 786 186 145 148

366 304 286 200 138 286 482 160 138 151
359 310 286 105 125 373 148 135 148
298 304 222 286 200 145 310 148 132 141
268 331 195 202 200 148 244 164 1456 148
338 182 292 228 151 244 200 173 135 135

352 186 292 206 151 234 173 132 173

3562 186 292 177 155 222 169 145 164

352 182 256 169 268 200 1256 164 141 155

331 186 250 173 359 182 129 169 148 155

280 324 234 244 182 148 145 151 160
304 292 182 | 2,310 169 138 119 145 160

310 200 169 | 1,120 151 105 119 135 125

324 317 212 } 180 117 117 135 138

310 317 212 480 132 114 148

298 310 |eeeeae 169 147 141 114 112 151

274 298 208 |aceeee. 151 151 119 112 108 155
298 208 414l 195 114 114 | ..

NoTe.—Record incomplete and braced figures show estimated mean for periods included. Record
incomplete and discharge partly estimated Nov. 15, Dec. 8, Jan. 17, Mar. 10, Apr. 26, May 4,26. Discharge
from staft Eﬁa readings May 29 to June 2. Mean daily discharge determined by applying to rating table
gage heights for fractional parts of a day on Apr. 22, 25, Jure 13, July 2, 8, and 9.
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Monthly discharge of Pecos River near Angeles, Tex., for the. year ending Sept.

30, 1922 .
Discharge in second-fest
. Bun-offin
Month : acro-feot
Maximum | Minimum | Mean

October. - 345 250 289 17, 800
November. JEOS IO, 303 18, 000
December. 352 244 305 18, 800
January. 317 182 264 |- 16, 200
February-ccooooeooooo. 304 oo 275 15,300
March. 141 195 12, 000
April —— o mm————————— 2,310 125 323 19, 200
BY oo 147 256 15, 700
June. - 1,180 105 275 16, 400
July.--. ..... 112 189 11, 600
August.........._.. : 151 109 129 7,930
September. 173 119 142 8, 450
The Yool e oo e e e 2,310 105 245 177, 000

PECOS RIVER NEAR PORTERVILLE, TEX.

LocaTion.—At highway bridge on Pecos-Porterville road, half a mile east of
Arno station on Atchison, Topeka & Santa Fe Railway, 2 miles West of
Porterville, Loving County, and 20 miles north of Pecos.

DrainaGE &REA.—Not measured. S

RECORDS AVAILABLE.—February 1 to September 30, 1922, ’

Gaae.—Chain gage attached to downstream side of highway bridge; read by
Tom Wright. '

DiscrHARGE MEASUREMENTS.—Made from bridge or by wading near bridge.

CHANNBL AND coNTrOL.—Composed of silt, sand, and gravel; shifts.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period February
1 to September 30, 5.80 feet at 10.10 a. m. April 26 (discharge, 1,660 second~
feet); minimum stage, 1.35 feet August 31 to September 2 (dlscharge, 82
second-feet).

Ior.—Stage-discharge relation not affected by ice.

Diversions.—The Carlsbad project of the United States Bureau of Reclamation,
the reservoirs of which have a total capacity of 58,500 acre-feet, diverts a large
part of the natural run-off above Carlsbad, N. Mex. During the season of
irrigation considerable water is returned to the stream by seepage from
lands near Carlsbad. In addition to the water used by the Carlsbad pro-
ject, some diversions are made for irrigation in the basin above the storage
reservoir of the Carlsbad project.

ReauraTioN.—The operation of a water-power plant of 300 horsepower capacity
above station, just below Carlsbad, N. Mex., owned and operated by Carls-
bad Electric Light & Power Co., does not materially regulate flow at gage.
The flow is, however, regulated to a large extent by waters stored in the
reservoirs of the Carlsbad project. In the season of irrigation, the effeet
of the regulation is decreased by return seepage waters, but during the
winter, the flow depends on water released at the reservoirs.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
for all stages. Gage read to hundredths once daily. Daily discharge
determined by indirect method for shifting control, except as noted in
footnote to daily-discharge table. Records good.
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Discharge measurements of Pecos River near Porierville, Tex., during the period
Feb. 1 to Sept. 30, 1922

[Made by R. G. West]

Gage Dis- - Gage Dis-

Date helght | charge || - D3% height | charge
Sec.-ft. Feet | Sec.ft.

31 267|908

27 20| 242

161 t80| 108

136 181 113

229 95| 137

1,390 211 181

Daily discharge, in second-feet, of Pecos River near Porterville, Tex., for the period
Feb. 1 to Sept. 30, 1922

Day Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
.. : 300 219 143 356 219 157 82 114
2 300 180 136 420 219 168 82 108
3 300 240 130 437 | 1,030 180 94 108
4 314 209 130 342 600 262 94 1
[ J— 186 180 287 300 209 % 114~
[} 287 164 200 219 240 180 96 108
7 287 189 224 240 150 103 108
8 314 189 164 229 220 114 114 108
9 - 314 189 154 220 229 310 103 180
10...... -] 314 172 143 229 209 387 108 168
1 300 172 143 219 | - 204 240 103 157
O 300 172 157 187 199 180 103 143
13. 300 172 136 164 199 274 100 | 130
14 262 172 130 176 209 198 98 130
15 262 180 124 180 372 172 98 130
16 274 180 124 189 202 161 94 136
17 274 180 124 420 62 150 94 133
8. 287 180 124 314 230 150 94 130
19 - 280 184 124 300 199 130 98 130
20..... 274 189 124 229 164 143 98 184
21 274 189 130 219 124 150 98 150
22 274 180 130 200 103 136 103 164
2 z 274 180 200 98 136 108 143
24, 240 157 327 164 o8 136 108 143
26. 262 164 229 150 108 136 108 143
26 240 | 164 | 1,560 150 138 124 110 136
27 219 164 | 1,560 180 119 9 116 130
28 219 157 530 90 114 130
29 180 37 262 98 [ 124
30 180 230 219 143 86| | 108 124
31 -- 143 82| 108 |aeceeae-

NoT2. —No record and discharge estimated Apr. 23, 30, June 4, and July 9. Discharge partly estimated,
owing to uncertainty of gage heights Sept. 16 and 18-21. No record and discharge internolated Feb. 5,
12, 19, 26, Mar. 5, 12, 19, 26, Apr. 2, 9, 16, 23, May 7, 14, 21, 28, June 4, 11, 18, July 2, 18, 23, 30, Aug. 6, 13,
20, 27, Sept. 3, 10,17, and 24.

Monthly discharge of Pecos River near Portermlle, Tex., for the period Feb 1 to

Sept. 30, 1 92
Discharge in second-feet
’ Maximum | Minimum | Mean

February. .. 314 219 280 15, 600
March. 240 143 180 11,100
April 1, 560 124 272 16, 200
e 1,039 Nl W 137
July = ’ 82 167 10,300
August. 119 82 101 6, 210
Septemb 180 108 133 7,910
The period T R 95, 900

101120—25f—wsp 548——8
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PECOS RIVER ABOVE BARSTOW, TEX,

LocaTioN—400 feet below dam and diversion of Barstow canal (Ward County
Irrigation Distriet No. 1), 4 miles below former location, and 10 mlles north-
west of Barstow, Ward County, Tex.

DraiNage AREA.—Not measured.

RECORDS AVAILABLE.—February 1, 1916, to May 11 1921, and March 22 to.
September 30, 1922.

Gace.—Gurley eight-day water-stage recorder on left bank; attended by R. G.
Hamilton or United States Geological Survey engineers. From February
1, 1916, to May 11, 1921, gage was Stevens continuous water-stage recorder,
located 4 miles upstream. Relation between gages not known.

DISCHARGE MEASUREMENTS.—Measurements made by wading, from cable near
gage, or from Texas Pacific Railroad bridge near Pecos.

CHANNEL AND ¢ONTROL.—Channel straight for several hundred feet above and
below station. Bed composed of rock; permanent. Banks of silt and sand,
clean, steep. Left bank is high and not subject to overflow. Right bank
high and subject to overflow at extremely high stages. Low-water control
is rock ledge, 150 feet below gage; permanent. Point of zero flow about
1.3 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water-
stage recorder, 7.90 feet at 9 a. m. April 26 (discharge, 1,900 second-feet,
determined from extension of rating curve and subject to error); minimum
stage, 1.40 feet August 27 to September 4 (discharge, 0.30 second-feet, due
to regulation just above present location).

1915-1922: Maximum stage from water-stage recorder, 12.1 feet (by
datum of former location) at 6 a. m. August 10, 1916 (discharge not deter-
mined) ; minimum stage, that of August 27 to September 4, 1922,

Ice.—None reported.

DiversioNn.—In addition to water diverted in New Mexico by the Carlsbad
project, the three principal diversions in Texas are the Farmers Independent,
Cedarvale (formerly Biggs), and Barstow canals. Small amount diverted
by Boxley and Porterville irrigation systems. According to records of the
Board of Water Engineers for the State of Texas, these projects have declared
a total of 17,500 acres irrigated. '

ReauraTioN.—Flow during low and medium stages regulated by storage reservoir
on Carlsbad project in New Mexico and by diversion dams in Texas. Flood
flow partly regulated by reservoirs on Carlsbad project.

Accuracy.—Stage-discharge relation permanent for the period. Rating curve
well defined from 0 to 200 second-feet and extended above. Operation of '
water-stage recorder not satisfactory. Daily discharge determined by
applying to rating table mean daily gage height obtained from recorder
graph by inspection or by use of planimeter, except as noted in footnote to
daily-discharge table. Records fair.

Dzscharge measurements of Pecos River above Barstow, Tex., during the year ending
Sept. 30, 1922

— Gage Dis- — QG Dis-
Date Made by: hetgnt | charge || D8t Made by- heiag;t charge
Feet | Sec.ft. 3
Oct. 19 Dudley and Westoooo.. 8266 97{
Nov.30 [ R.G. West_......_.._ 2,58 .8
Mar. 25 |....- do ................. 1,83 .2 .5
ﬁpr. 1 do._. 1.65 L1 . 3
ay 8 |..... L+ (RN 3.08 212 .5

o (Rage at new location. ‘ i fb-Estimaied
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Daily discharge, in second-—fei? of Pecos River above Barstow, Tex., for the period
ar. 22 to Sept. 30, 1922 ‘

Mar. | Apr May | June | July | Aug. | Sept.

1.3} 227 60 0.9 0.7 0.3

2,3 | 240 L5 .7 .3

2.6 |- 265 208 .7 .3

3.4 183 331 10 7 .3

3.0 174 149 : .7 .4

3.0| 115 119 7 .4

3.0 37 64 1.5 .7 .5

3.0 102 72 L3 7 .5

2.8 73 © 47 1.3 .7 .5

3.2 35 3.4 41 .7 1.0

2.8 28 1.3 7 1.0

2.8 24 L1 .7 1.0

2.3 23 L1 W7 .9

1.9 99 5.0 L2 7 .9

2.3 92 1.2 .6 .9

2.3 kel L0 .4 .9

3.4 106 110 .9 .4 .9

4.1 158 84 .9 .5 .9

3.2 55 .9 .6 .9

2.1 20 .8 7 .9

............. 2.3 31 10 .8 .7 4.6

22 5.1 2.6 22 .9 .5 1.9

23 51| 36| 15 .8 .4 Lo

24_. - ememememammmememam——ac 5.1| 185 3.2 L5 7 .4 .4

25_. emmeetaecmmemm————— 5.1 131 2.6 } o 7 .3 .6
L

26 e icemaeaan - 51| 973 21 .7 .3 L0

27 41| 767 3.0 .7 .7 .3 3.0

B S .- 1.7( 549 3.2 .7 7 .3 2.1

2 e ———— - 1.3 | 330 3.0 .8 7 .3 1.4

B0 et e mm e em e 1.2 | 255 89 .8 .7 .3 1.4

3 R - 1.2 20 Jeemea- W7 I 35 ——

Nore.—Discharge partly estimated, owing to incomplete record, Mar. 24-27, 28 to Apr. 8, 15, 22, May
14-27, 25, 26, June 2, 10, 17, 27, July 7, 22-24, Aug. 17-20, Aug. 27 to Sept. 3, and Sept. 21~23. No record an
discharge estimated J une 11~i6, 19-23, 25, 26, July 2-6, éept. 21, and 22. Discharge determined by applying
lio %ng fia?{ff g?ge heights for fractional parts of a day Apr. 24-26, May 4, 5, 7-10, 17-23, May 30 to June

, 3-0, an y 10. i

Monthly discharge of Pecos River above Barstow, Tex., for the period March 22 to
Sept. 80, 1922

. Discharge in second-feet
. . Run-off in
Month. j acre-feet
Maximum { Minimum | Mean
51l 12 3.50 0.4
973 1.3 108 , 430
2656 21 75.1 4, 620
331 .7 47.5 2, 830
41 N 2.24 138
.7 .3 .55 33.8
4.6 .3 1.04 61.9
The period - . X 14, 200




104 SURFACE WATER SUPPLY, 1922, PART VIII

PECOS RIVER NEAR GRANDFALLS, TEX.

LocaTion.—At site of old highway bridge where Grandfalls-Fort Stockton road
formerly crossed Pecos River, 114 miles upstream from present Grandfalls-
Fort Stockton road crossing at Iron Bridge, 2 miles below diversion dam for
the low-line (silt-line) canal of Imperial Irrigation Co., 8 miles south of
Grandfalls, Ward County, 434 miles above diversion dam of Zimmerman
project, and 21 miles south of Monahans.

DraiNAGE AREA.—Not measured. .

RECORDS AVAILABLE.—November 6, 1915, to September 30, 1922. Records
were taken at Iron Bridge, 114 miles downstream, from November 6, 1915, to
August 3, 1917. Discharge at both points believed to be the same.

Gaee.—Stevens water-stage recorder installed August 9, 1917, on downstream
side of old bridge pier near left waters edge; inspected by A. J. Adcoek, and
an engineer from the United States Geological Survey office. Prior to
August 3, 1917, a Stevens water-stage recorder at Iron Bridge. Backwater
from Zimmerman dam compelled the relocation of the station.

DiscHARGE MEASUREMENTS.—Made by wading near gage, from cable 50 feet
above gage, or, during extremely high stages, at Iron Bridge.

CHANNEL AND coNTROL.—Bed of stream clean, smooth, solid roek, and perma-
nent, except small deposits of sand and gravel. Channel straight for 100 feet
above and below station. One channel below gage height of 8 feet; above
this stage, both banks, which are dirt and wooded, subject to overflow.
Rock ledge extending diagonally across stream just below gage serves as low-
water control.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stagﬂ
recorder, 3.55 feet at 12.156 p. m. April 27 (discharge, 1,310 second-feet);
minimum stage, 0.30 foot at 7 p. m. March 17 (discharge, 2.0 second-feet).

- 1915-1922: Maximum stage from water-stage recorder, 9.8 feet from
2 to 6 a. m. September 25, 1919 (discharge, 13,000 second-feet). Minimum
discharge less than 0.7 second-foot April 17, 1916.

Ice.—None reported. o

Diversions.—Station is 2 miles below diversion of low-line (silt-line) canal of
the Imperial Irrigation Co., 1814 miles below diversion for the Impeérial
reservoir (17,000 acre-feet capacity), 25%% miles below diversion for Ward
County Water Improvement District No. 2 (of which the old Grandfalls
project is a part), and 434 miles above diversion for Zimmerman project.
Available data show that tracts aggregating approximately 143,000 acres
are irrigable between station and lower limits of Carlsbad project of the
United States Bureau of Reclamation. Records of the Board of Water Engi-
neers for the State of Texas show total number of acres declared irrigated in
Texas above stafion to be about 58,000. The effect of diversion is some-
what counterbalanced by water returned to stream by seepage. The only
diversion of importance below the station is that for the Zimmerman project

which has declared an irrigated area of 2,005 acres.

ReguraTION.—Slight regulatory effect caused by operation of storage reservoirs
on Carlsbad project.

Accuracy.—Stage-discharge relation permanent for the year. Rating curve well
defined from 2 to 15,000 second feet. Operation of water-stage recorder not
satisfactory. Daily discharge determined by applying to rating table mean
daily gage heights obtained from recorder graph by inspection or by use of
planimeter, except as noted in footnote to daily-discharge table. Records
fair.
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t

Discharge measurements of Pecos River mear Grandfalls, Tex., during the year
ending Sept. 30, 1922

G Dis- : Gage | Dis-
Dat.e Made by— height | charge ” Datu Made by— . height | charge
: Feet | See-ft, . : Feet | Sec.ft.
Oct. 12 | Dudley and West...... 0.78 49 4 228 602 -
27 | D. A. Dudley .. .75 41,4 .98 84.8
Dec. 7| R.G.West.ooooooeoo. 1.28 | 166 .50 1.0
Jan. 16 do. .48 8.4 .62 2.6
Apr. 4|.___. A0 38 3.8 .48 10.5
Daily discharge, in second-feet, of Pecos River near Grandfalls, Tez., for the year
ending Sept. 30, 1922
Day Oct. | Dec. | Jan. | Feb. | Mar. | Apr. ‘May June | July | Aug. | Sept.
1 6.5 3.8 3.8 199 23 16 21 0.5
2 6.5 3.8 41| 130 2 16 20 0.5
3 B 6.0 38 4.4 153 89| 15 2 9.0
SRR I 7.0 3.8 44| 165 215 15 19 0.0
5 - 7.0 3.8 £1] 145 162 14 10 9.0
6. 4.7 3.5 3.8 78 147 15 19 9.0
7 156 4.4 3.8 3.5 68 188 18 19 9.0
- S 2 88 4.4 3.2 3.8 } P 162 11 18 0.0
Qe 30 77 4.4 3.8 3.2 163 11 19 8.5
10, 37 4.4 2.9 3.5 51 153 0.5 19 0.0
44 44 3.2 29| 64 162 2.0 19 8.5
49 | - 41 2.9 3.5 563 9.5| 20 8.5
48 4.4 3.5 3.5'% 20 290 9.0 23 8.0
I 4.7 2.9 3.8 96 9.0 23 8.5
[ — 4.7 2.6 3.2 11 49 9.0 21 85
16 58 9.0 4.4 2.6 3.5 10 37 2.0/ 21 8.5
17 48 4.7 3.2 3.5 6.5| 30 00| 23 9.0
18 48 4.4 3.2| 35| 10 64 9.0/ 2 0.0
19 51 4.4 2.9 3.8 22 334 9.0 28 9.0
20 58 4.4 3.2 3.2| 25 103 85| 24 9.0
49 | 4.4 2.9 35| 13 65 17 2% 9.0
427 | 50 3.2 3.5 7.5| 68 24 23 0.5
41 3.8 7.5 3.8 7.0| 44 20 3 9.5
41 T 4,1 3.2| 12 17 37 15 23 2.0
89 | - 4.1 41/ 125 21 31 13 21 80
43 41| 35| w0 2 2 13 20 7.5
51 41 3.8| 896 20 23 15 18 7.5
53 4.4 41| 740 20 17 15 i1 7.5
55" "7°1 80 fool.. 41| 531 20 16 31 10 7.5
30 8 4.4 21 16 31 9.5 7.5
31 3.8 |. 20 26 9.5 |.eu.- —

Nore.—No records for periods not shown. Maximum discharge during missing period, as follows:

Oct. 31 to Dec. 6, 357 second-feet; Dec. 10 to Jan. 15, 192 second-feet; and Jan. 17-25, 27 seeond-feet., Dis«

partly estimated owing to incomplete record Oct. &, Dec. 7, 9, Jan. 16, 26, May 10, 11, 15, and July 29.

D ge estimated May 8, 9, 12-14, and 16. Gage heights for fractional parts of a day appfied to rating
table Jan. 28, 30, Apr. 24-27, 29, May 1, 2, 5-7, 18-21, June 3, 11-14, and 18-20,

Monihly discharge of Pecos River near Grandfalls, Tezx., for the year ending Sept’

30, 1922
Month ' Discharge in second-feet Run-off in
Meximum | Minimum | Mean | 3cre-fest

58 26 47.0 2,140
7.0 3.8 4.78 265

7.5 2.6 3. 58
806 2.9 95.9 5,710
199 6.5 47.5 2,920
563 89| 110 8 550
31 8.5 4.5 802
24 9.5 19.5 1, 200
9.5 15| 865 815

Notze.—See footnote to table of daily discharge.
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PECOS RIVER NEAR BUENA VISTA, TEX.

LocaTioNn.—At highway bridge on Fort Stockton-Midland road, 434 miles east
of Buena Vista, Pecos County.

DRrAINAGE AREA.—Not measured. .

Recorps avaiLaBLe.—December 5, 1921, to September 30, 1922.

GageE.—Stevens continuous water-stage recorder attached to left abutment at
downstream side of bridge.

DiscEARGE MEASUREMENTS.—Made from bridge or by wading near bridge.

CHANNEL AND coNTROL.—Composed of silt, sand, and gravel; shifts. Banks
are overflowed during extremely high stages.

EXTREMES OF DISCHARGE.— Maximum stage during period December 5 to Sep-
tember 30, from water-stage recorder, 3.55 feet at 3.30 a. m. April 28 (dis-
charge, 914 second-feet, determined from extension of rating curve and
subject to error); minimum stage, 0.30 foot from 3 to 7 p. m. September
17, 4 to 8 p. m. September 18, and 2 to 6 p. m. September 28 (discharge,
26 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversions.—Station is located below all diversions. During much of time
practically the only flow past the station is waste and seepage water from
the irrigated area above the gage.

ReauraTION.—Flow regulated by storage and diversion dams in New Mexico
and Texas.

Accuracy!—Stage-discharge rtlation not permanent. Rating curve well defined
from 25 to 600 second-feet and extended above. Operation of water-stage
recorder satisfactory, except for short breaks in records. Daily discharge
ascertained by applying to rating table mean daily gage height, determined
from recorder graph by inspection or by use of planimeter, except as noted
in footnote to daily-discharge table. Records good.

Discharge measurements of Pecos River near Buena Vista, Tex., during the year
ending Sept. 30, 1922 ,

D | matory— |G| D | pue | wasery— | o | Dl
Feet | Sec.ft. Feet | Secft.
Qct. 12 | Dudley and West...... 0.87 98 May 16| R.G. West e, 0.70 82,1
Nov. 6 | R.G. Westeaueoues .88 108 June 19 do. .84 105
Dec. 6 do. 1.35 186 July 10 do. .48 46. 4
Jan. 16 do .62 66.41 20| do .40 38.6
Feb. 18 do .68 73.8 || Aug. 17 |..... do. .36 34.0
Apr. b ... (< £ T, .58 59.7 || Bept. 6 do. .36 3.3
28 do. 2.656 561 21 do. .34 30.6
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Daily discharge, in second-feet, of Pecos River nmear Buena Vista, Tex., for t}w
period Dec. 6, 1921, to Sept. 30, 1922

Day Dec. | Jan. | Feb. | Mar. | Apr. { May | June | July | Aug. | Sept.
131 72 113 64 240 108 56 38 28
143 65 111 64 124 75 55 38 30
182 59 104 64 82 127 60 37 30
190 55 94 64 78 61 37 31
172 56 108 64 78 266 56 36 31
163 55 60 75 326 51 36 31
144 59 104 63 72 184 56 37 32
148 58 88 65 7 151 50 38 32
134 60 65 63 70 96 46 88 32
96 55 61 65 70 75 46 38 31
88 59 71 64 70 78 43 37 31
80 54 65 67 70 100 39 37 31
71 61 64 71 72 118 48 -36 28
77° 75 65 70 74 118 48 36 28
60 72 70 78 110 47 34 28
65 72 65 71 70 81 47 34 23
60 82 71 76 72 254 46 34 27
56 82 75 70 68 163 47 3 27
56 77 63 67 85 116 42 34 30
88 60 64 84 42| 34 30
56 84 63 64 77 70 a9 33 30
56 74 55 65 63 38 30 30
65 74 56 68 67 59 38 a1 28
71 77 60 170 59 56 37 31 . .28
58 86 64 87 55 37 31 28
60 90 61 229 58 51 38 31 27
59 59 264 279 51 39 27
56 90 55 682 220 50 38 30 27
[ 35 [ 68 522 155 48 38 30 28
60 f.oocaean 71 324 108 55 39 30 28
60 |.. 63 127 - 38 28 |acncun .-

NoTE.—Record incomplete and discharge partly estimated Dec..5, Apr. 1-5, and Aug. 15, 17. No
record and discharge in lated Aug. 16. Discharge determined ‘i)y applying to rating table %e
heights for fracti parts of a day Jan. 1, Apr. 24-28, 30, May 1, 27, June 5~7, and 16. Indirect method
for shifting control used Apr. 30 to July 1. . ‘

Monthly discharge of Pecos River near Buena Vista, Tex., for the period\Dec. 5,
1921, to Sept. 30, 1922

L
+ Discharge in second-feet
Month § milnnc-‘?hfgl'l
Maximpm | Minimum | Mean | .

186 7 118 6,210

190 56 9L 8 5, 630

99 b4 71.3 3,060

113 55 73.8 4, 540

682 60 127 7, 560

279 58 96 | 5, 900

326 48 110 6, 550

61 37 45.3 2,790

38 28 3.1 2, 100

32 27 29.2 1,740

ae|an . 47,000
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PECOS RIVER NEAR SHEFFIELD, TEX.

Location.—At highway bridge on Fort Stockton-Ozona road, 314 miles east
of Sheffield, Pecos County, 41 miles west of Ozona, 60 miles downetream
from Buena Vista, and 76 miles east of Fort Stockton.

DrAINAGE AREA.—Not measured.

Recorps avaiLaBLe.—October 10, 1921, to September 30, 1922.

Gage.—Chain gage attached to upstream side of bridge. Auxiliary staff gage
attached to pier near left bank; read by R. C. St. Clair, H. B. Smith, or
Kyle Smith.

DI1sCHARGE MEASUREMENTS.—Made from bridge or from wading near bridge.

CHANNEL AND CONTROL.—Composed of silt, sand, and gravel; shifts. Right
bank is not overflowed; left bank is overflowed during extremely high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record
4.95 feet at 9 8. m. Mar. 25 (discharge, 1,820 second-feet, determined from
extension of rating curve and subjeet to error); minimum stage, 1.84 feet
from 7 a. m. to 6 p. m., September 17 (discharge, 28 second-feet, determined
from extension of rating curve and subject to:error).

Ice.—Stage-discharge relation not affected by ice.

Diversions.—Station is below all diversions. During much of the time prac~
tically the only flow past the station is waste and seepage water from the
irrigated area above.

ReguraTioN.—Flow partly regulated by storage and dwersxon dams in New
Mexico and Texas.

Accuracy.—Stage-discharge relation not permanent. Curve fairly well defined
from 100 to 700 second-feet, and extended above and below this to cover
the range of stage. Gage read twice daily to hundredths, October 10 to
February 10 and June 18 to September 30, and once daily to hundredths
the remainder of the time, when read. Daily discharge determined by
indirect method for shifting control, except as noted in footnote to daily-
discharge table. Records fair. .

Dischérge measurements of Pecos River near Shefield, Tex., during the period
ct. 10, 1921, to Sept. 30, 1922

Date Mads by— lg!ﬁ?t cl:z.;rite Date Made by— lgﬁt o&s&
Feet- |- Sect. Feet | Sec.-ft.

Oct. 10 Dud]ey and West...... 2.00 135 Apr. 30 | R.G. West e cceeee 3.18 661

Nov. 6 . Q. Westo oo 2.00 126 June 19 |.._.. (s [ M 2.20 166
Dec. 11 do 220 197 July 19 do. 1.90 67.8
Jen. 15 do. 1081 127 | Aug. 15 do. .91 521
Feb. 20 do. 1.88 105 Sept. 20 do. 2007 - 88.5
Apr. 6 .-do 187 105 .
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Daily discharge, in secon% feet, of Pecos River near Shefiield, Tez., for the period

10, 1921, to Sept. 30, 1922

Date Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
226 131 95 106 95 377 200 13 45 38
226 126 95 108 176 373 203 113 45 38
219 115 85 108 373 115 45 88
200 115 95 123 1 193 97 118 43 38
178 175 95 116 11 152 97 120 43 38
172 200 . 95 110 108 147 95 113 41 34
184 230 95 108 110 212 95 118 43 4
203 219 95 108 1 2478 311 106 43 34
219 213 92 166 131 120 103 43 34
23| 200 92| 103| 18| 67| 240| 101| 43 45
181 | 187 90 103 113 88 101 41 62

© 163 169 90 102 106 82 41 62
161 152 88 102 106. 82 T4 40 43
158 141 88 101 106 82 200 72 40 43
152 131 88 101 103 82 74 46
150 | 126 88| 100! 103 84 76 43 33
150 120 88 100 103 84 © 78 46 8
152 115 88 99 103 88 172 68 45 48
158 110 97 99 108 80 172 86 45 74
163 106 108 99 103 80 244 €8 45 54
163 106 106 101 108 85 282 3 43 | 52

131 108 99 108 80 {” - 166 64 43 52
126 110 95 82 141 62 40 52
120 | 106 95 86 126 58 40 8
108 103 | 1,820 180 %0 118 52 40 52
150 101 104 870 84 113 50 40 52
101 106 | " 101 494 84 116 48 40 48
101 103 97 286 95 118 48 40 42
99 . 95 213 106 115 [+ 48 40 50
101 oo 95 672 206 16 48 40 50
97 97 240 ) 40 deeaeee

Nore.—No record and discharge interpolated Feb. 19, 26, Mar. 5 11-19’ 26, Apr. 2, 9, 18, May 7, 14, 21,

and 28. No recerd and discharge estimated,

Deec, 22-31,

» Apr, 23-26, snd June

Monthly discharge of Pecos River near Sheffield, Tex., for. the period Oct. 10, 1921,
to Sept. 30, 1 922

Discharge in segond-feet
Run-off in
Month T T g " - acre-feet
Maximum | Minimum | Meen
October 10-81 1368 . 108 1 5,240
November....... 262 .10 164 9, 760
December 226 . 171 10, 500
January 20 97 bt 8,480
e —— - 110 “88 98. 5 5, 360
March. : 1, 95 183 11,300
April m—— 672 95 170 10, 100
May. ... 377 80 142 8,730
June. —— 311 95 174 10, 400
B O A 120 48 80 4,020
August. 46 40 42,3 2, 600
September 74 28 45.3 2, 700
The period . 90, 100
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PECOS RIVER NEAR COMSTOCK, TEX.

Locarion.—At Pecos High Bridge of Galveston, Harrisburg & San Antonio
Railway Co., 11 miles west of Comstock, Val Verde County, 18 miles east of
Langtry, and 14 miles by stream above confluence with Rio Grande; below
all tributaries.

DRAINAGE AREA.—Not measured.

REucorps AvarLaBLE,—May 1, 1900, to September 30, 1922. (Also gage heights
for 1898.)

Gage.—Vertical staff attached to downstream side of bridge pier on left bank
read by W. A. Clare.

DisCHARGE MEASUREMENTS.—Made from cable 1,000 feet above bridge.

CHANNEL AND CONTROL.—Banks and stream bed composed of rock and gravel;
water flows through a series of rapids and pools in a canyon approximately
300 feet deep; banks not subject to overflow. Stage-discharge relation at
low stages changes slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 27.16 feet at
noon June 18 (discharge not determined); minimum stage, 0.30 foot 8 a. m.
to 5 p. m. September 6 (discharge, 220 second-feet).

1900-1922; Maximum stage recorded, 35.75 feet April 6, 1900 (discharge
not determined); minimum discharge recorded, 106 second-feet July 29 to
August 1, 1918,

Ice.—None reported.

Diversions.—Considerable water is diverted and stored above the station for
irrigation. Lakes MeMillan and Avalon of the Carlsbad project of the
United States Bureau of Reclamation which have a combined capacity of
58,500 acre-feet, are located on Pecos River a few miles above Carlsbad,
N. Mex. In addition to the water stored in New Mexico, water from
Pegos River is used to irrigate large areas of land near Barstow and Grand-
falls, Tex. There are no diversions below the station. Return waters tend
to equalize effects of diversions in lower part of drainage basin.

Recuration.—Flow partly controlled by storage and diversions for irrigation
above station. No water-power plants of any consequence operated in the
drainage basin, except a public utility plant of about 300 horsepower, near
Carlsbad; N. Mex.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined from 260 to 13,000 second-feet and fairly well defined to 40,000
second-feet. Gage read to hundredths twice daily, but observer’s work
doubtful. Daily discharge determined by applying mean daily gage helght
to rating table. Records fair.

Discharge measurements of Pecos River near Comstock, Tex., during the year ending
Sept. 30, 1922

Date Made by— h%i’fifz cl%:ée

. . Feet Sec.-ft.
Oct. 8| Dudley and West....... 0.58 3%
Nov. 18 | MeCashin and Clark. .64 333
Dec. 18 R. G. West —— - .74 380
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Daily discharge, in second-feet, of Pecos River near Comstock, Tex., for the year
endmg Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

269 402 286 269 259 269 | 7,530 402 360 252 252

276 402 286 269 259 269 | 3,970 322 341 252 259

276 402 236 269 252 | 9,800 | 1,590 322 360 252 269

276 381 286 269 236 | 1,350 | 1, 471 252

276 381 304 259 269 655 | 1,270 | 2,090 405 246 | _ 236
360 279 252 269 628 628 | 1,270 341 262 220
341 322 252 276 447 545 252

g5t
g
585

B2 SREEE BEuEE

360 322
360 304

360 360 246 286 360 495 304 252 236
341 360 246 279 341 447 360 | 286 252 2562
322 341 246 269 322 402 322 286 | 252 252
322 322 246 252 304 360 322 286 252 252
304 304 246 252 360 360 286 252 269
322 341 304 249 252 304 322 143,600 286 252 269
322 322 286 246 259 286 360 | 1,000 286 252 269
322 322 286 246 246 286 341 545 | 279 262 | . 286
341 322 286 246 286 341 655 269 259 286
3 322 279 246 286 322 572 269 269 279
322 322 286 236 304 322 495 269 252 269
360 322 279 246 | 304 304 402 252 252 259
360 322 279 b 246 | 4,100 304 424 252 269 269
360 304 279 868 | 2,360 286 402 252 269 252
381 304 269 970 | 3,450 286 360 252 | 269 259

402 269 447 | 2,660 286 341 25! 252
402 | 304 269 2 | 1,500 286 322 252 259 236
402 | 304 279 1. 341 | 1,270 286 3 269 252
....... 269 304 {o-oao.| 286 |oo....| 252 269 |.veeee.

Monthly discharge of Pecos River near Comstock, Tez. ,fm' the year endmg Sept.

30, 1922
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

October. 402 269 307 18, 900
November.. 402 260 317 18, 000
December. ...... —_— 402 304 340 20, 900
January..... 360 269 304 | - 18,%00
February... 269 246 266 14, 200
b: ¢ | SUOUIPRON 970 236 . 318 19, 600
April__.__ 9, 800 269 1,180 70, 200
ay 7,530 286 836 51, 400

B T 43, 600 322 1,900 118, 000
July.... 900 252 318 19, 600
August._... 269 236 266 15, 700
September 322 220 257 15, 300
The year. 43,600 220 556 - 401, 000

FARMERS mnnrmnnm' CANAL NEAR PORTERVILLE, TEX.

Loc.unon.—-—200 feet east of track of Atchison, Topeka & Santa Fe Railway, 300
feet below head gates of canal in Reeves County, a.ud 5 miles southwest of
- Porterville, Loving County.

Recorps avaiLaBLE.—February 9 to September 30, 1922.

Gage.—Stevens eight-day water-stage recorder; attended by ‘Otis Hmell

DiscrARGD. MEASUREMENTS.—Made by wading near gage. -

CHANNEL AND CcONTROL.—Bed eomposed of sand and clay Control not koown;
shifts.

‘
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EXTREMES OF DISCHARGE.—Maximum mean daily discharge during period
February 9 to September 30, 160 second-feet on June 14; minimum mean
daily discharge, 12 second-feet July 30.

Ice.—None. Canal runs water during winter for stock.

Diversions.—Above all diversions.

ReaunatioN.—Regulated by head gates and by height of river.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined from 10 to 80 second-feet. Operation of water-stage recorder not
satisfactory. Mean daily discharge determined from recorder graph by
‘ingpection, or by use of planimeter. Daily discharge determined by
indirect method for shifting control, except as noted in footnote to daily-
discharge table. Records fair.

Discharge measurements of Farmers Independent canal mear Porterville, Tex.,
during the period Feb. 9 to Sept. 30, 1922

[Made by R. G. West]

Gage | Dis- Gage | Dis- Gage | Dis-
Date height | charge Date he(g%nt charge Date height | charge
. Fet Feet Sec.ft.
Feb. 10........| '1.82 257 =z
o= 212 40.6-
C g 139 4.4
2.06 1,93

Daily discharge, in second-feet, of Farmers Independent canal near Porterville,Tezx.,
Jor the pemod Feb. 9 to Sept. 30, 1922

Date Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

18 38 88 27 52 13 24

18 35 92 33 42 16 26-

2 36 91 126 38 19 31

23 8|l 78 1041 03 24 30°

19 54 74 83 118 25 31

14 63| 61 71 101 25 31

17 71 71 35 32

- 23 58 81 67 48 56 32

9 R 39 21 54 74 56 41 56 74
1¢. - 38 18 48 62 53 113 50 56
N 37 20 43 56 67 47 46
12 34 42 51 47 55 41 41
BT S 34 19 37 49 54 74 40 37
) L S 3 19 37 48 160 69 39 40+
15. 33 21 36 | 49 134 58 45 45
16, - -84 21 34 57 90 49 55 44
17 34 19 32 71 72 38| 50 16
18, 35 21 32 62 63 34 4% 42
19 - 35 21 31 55 58 3 47 51
20, k74 Bt 38 53 55 37 49 71
21 - k73 24 35 42 43 42 58
R 34 18 36 34 30 40 62
- S 32 16 37 32 35 44 53
24 26 15 45 27 36 45 51
25 32 17 01 50 26 36 50 50
26 27 19 86 30 26 47 46-
27 23 23 85 2 19 41 41
28 18 45 20 16| 8 25.
29 62 83 4;. 24 14 30 31
30. - 53 81 3 34 12 36 37
31 - . P I L 8T el 14 F1J S

Nore.—No record Apr. 27, and May 21-28; discharge estimated. No record and dise interpo-
lated Apr 18, Sept. 24,pand 2’528' ischargy 2g::m;lir estimated, owing to incomplete reoord, Feb Apr m, R
table; xagehei S for tlgéf ‘9"s3113"15iss‘“tlg di 25, mda tAm % Moy 0:?1 Jun% 2, aspga J y4, 7,10

s. or fragtional parts of a dsy, Mar. DI,
3, 26, Aug. 7E Sept. 9, 14, 19, go arge determined from extension of rating crve and 5 b:
iect to error June 3, 4, 14, 15, 16, July 4, 5, 6, and 10. L
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Monthly discharge of Farmers Independeni canal near Porterville, Tex., for the
period Feb. 9 to Sept. 30, 1922

Discharge in second-feet B
Month - Ranoftin
Maximum | Minimum | Mean
v}

Feb; 928, . - 39 18 32.4 1,290
M 62 14 23.7 1,460
April.____ - - 91 31 [] 3,010
ay 92 32 59.2 3,640
June. 160 20 59.0 3, 510
July.... 118 12 48,9 3,010
August...._ 56 | 13 30.5 2,430
‘September. 74 24 42.8 560
The period...... 20, 900

Nore.—8ee footnote to daily-discharge table.

CEDARVALE CANAL NEAR BARSTOW, TEX

LocaTioN.—At highway bridge across canal near Barstow canal head gates,
below Boxley canal pumping plant, 8 miles northwest of Barstow, Ward

County.

Recorps avarnaBLe.—February 12 to September 30, 1922,
GAGE ~—~Stevens eight-day water-stage recorder on downstream side of bridge;
attended by R. G. Hamilton or engineer from United States Geologwal

Survey office.

DISCHARGE MEASUREMENTS.—Made by wading near gage.

EXTREMES OoF DISCHARGE.—Maximum stage not known.

periods.
Ice.—None.

No flow for several

Diversions.—The Bozxley canal diverts water from this canal between river
\ and gages but only at times when there is no flow past the gage.

ReguraTiON.—Regulated by canal head gates.
Accuracy -——Sta.ge—dlscharge relation not permanent.
satisfactory, owing principally to improper attendance.

Recorder operation not

Discharge not

determined on account of backwater of varying and unknown amount the
entire period except as moted below. No record Feb. 12, 13, May 31 to
June 8, and ‘August 28, 29. Canal was known to be flowing, February 14
to March 8, March 27 to April 2, April 24-26, May 14-30, June 9 to
July 5, July 24-28, August 23-27, and September 21-26.

Canal diverts from left bank of Pecos River between Farmers Independent

canal and Barstow canal.

Total amount of water diverted by the Cedarvale

canal from February 12 to September 30, 1922, estimated at 10,000 acre-feet.

Discharge measurements of Cedarvale canal near Barstow, Tex., during the period
Feb. 12 to Sepi. 20, 1922

[Made by R. G. West)

Gage | Dis- Gege | Dis ’ Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.ft. Feet | Secfi. Feet | Sec.-ft.
Feb.15.___._.. 1.64 6L7 (| Mayl19...._.._. 2. 62 106 Aug. 2b.cen... 190 | . 458
......... 2.06 62.8 une 27.........| 2.46 75.6 |} Sept. 26........] 2.36 78.4
Apr.lo.ooo.... . 45 2.6 July24. . ... 2. 50 76.3
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BARSTOW CANAL NEAR BARSTOW, TEX.

LocatioN.—200 feet below head gates and dam of Ward County Irrigation
District No. 1, 8 miles northwest of Barstow, Ward County.

REecorps avaiLaBLe.—February 12 to September 30, 1922.

Gace.—Stevens eight-day water-stage recorder attached to footbridge.

DiscEARGE MEASUREMENTS.— Made by wading near gage, or from bridge about

‘ 2,500 feet downstream. i

CHANNEL AND cONTROL—Bed composed of rock and gravel; shifts. Low-water
control rock and gravel shoal 150 feet' below gage. Point of zero flow
about 0.75 foot.

EXTREMES OF DISCHARGE.—Maximum stage ,d\mng the period February 12 to
September 30, from water-stage recorder; about 6 feet on July 10 (discharge
not determined); no flow 3 p. m. July 27 to 7 a. m. July 28.

Ice.—None during year. Water is run durmg winter for stock.

Diversions.—Above all diversions.

RecuraTioN.—Regulated by head gates.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
from 12 to 145 second-feet, and extended above and below. Operation of
water-stage recorder not satisfactory as noted in footnote to daily-discharge
table. Mean daily gage heights obtained from recorder chart by inspection
or by use of planimeter. Daily discharge ascertained by indirect method
for shifting control, except as noted in!footnote to dally-dlscha,rge table.
Records good. ‘

Barstow canal diverts water on left bank from Pecos River for irrigation
and domestic use.

Discharges measurements of Barstow canal near Barstow, Tez., during the period
Feb. 12 to Sept. %, 1922

[Made by R. G. West.]

Gage | Dis- Gage Dis- Gage | Dis-

Date height | charge Date height | charge Date height | charge
|
i

Feet Feet | Sec.-ft.

2. 265 | 86.7

2. 1o6| 418

3.1 212| 21

L 77| 205
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Daily discharge, in second-feet, of Barstow canal near Barstow, Tex., for the period
Feb. 12 to Sept. 30, 1922

Day Feb, | Mar. | Apr. | May | June | July | Aug. | Sept,
1 2 56 72 63 105 50 61 34
2 - 75 100 83 106 75 61 34
3 80 97 85 113 68 36
4 117 97 89 113 | 192 51
5 130 103 111 113 | 140 45 46
[} 107 135 124 92| 108 42 48
7. 107 159 106 107 41 51
8 166 164 103 117 87 43 52
9 - 180 113 116 106 77 47
10. - 165 20 135 126 | 210 42 M
11 -.f - 159 113 122 113 | 246 40 79
12 - 1.0 174 93 135 99| 135 39 74
13 - 61 152 88 113 93 37 T2
14 94 139 82 103 106 | 103 34 68
1 OO 96 159 83 129 | 101 34 81
169 79 82 126 92 36 80
169 64 70 102 84 | 40 80
159 64 83 80 Ked 38 78
169 65 72 87 80 37 7
169 64 81 87 69 40
169 88 64 85| 68 45 50
154 70 81 83 71 32
140 82 101 60 60 7.1 35
135 96 122 16 8.1 6.0 26
130 100 108 11 6.3 5.8 30
136 b 85 13 8.0 5.8 45
130 27 20 13 1.7 156 86
62 73 34 - 30 39 76
61 27 35 20 48 37 65
66 22 94 56 39 72
89 |ecoceenn 90 61 3B eeoceeam

NoTE.—~Owing to incomplete record, discharge partly estimated Feb. 12, Mar. 25, May 14, 27, July 7, 8,
10, Aug. 6,.7, 20, Sept. 3, 16, 19, 23, and 30, No record Feb. 20-22, June 28 to July 1, and Sept. 20-22; dis-
charge estimated. iscﬁarge obtained by applying to rating table gage heights for fractional parts of
days, Feb. 13, 17-19, Mar. 13, 14, 27, Apr. 1, 7, 8, 24-30, May 5, 6, 9, 17, 20, 21, 23, 26, 27, 30, 31, June 3, 7, 15,
23, July 3, 4, 11, 23, 28, 29, Aug. 22, 27, and Sept. 26. .

Monthly discharge of Barstow canal near Barstow, Tex., for the period Feb, 18
to Sept. 30, 1922

Discharge in second-feet s
Month Run-offin .

acre-ff.
Maximum | Minimum | Mean

February 12-28. oo 154 1.0 79.9 2, 600

March - P 180 56 130 7,900
159 22 83.5 4,970.

....... 1356 20 90.3 5, 560

S, 129 11 82.0 4,880

- —— 246 . 1.7 83.7 5, 150
- - 61 . 58 36.7 2,260

et e me—ae e 94 26 68.7 3,490

- —— - — 37, 000

GRANDFALLS-BIG VALLEY CANAL NEAR BARSTOW, TEX::

LocaTioN,—At head gates, 10 miles southeast of Barstow, Ward County.

Recorps AvAILABLE.—March 2 to September 30, 1922,

Gage.—Stevens eight-day water-stage recorder March 2 to May 13. Stevens
continuous water-stage recorder May 13 to September 30. Both attended
by United States Geological Survey engineers.

DiscHAROE MEASUREMENTS.—Made by wading near gage.
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CHANNEL AND cONTROL.—Bed composed of clay. Control not known, but shifts.
Point of zero flow, —0.40 foot.

EXTREMES OF DISCHARGE.— Maximum stage during the period March 2 to Sep-
tember 30, from water-stage recorder, 2.96 feet at 8 a. m. May 31 (discharge,
242 second-feet, determined from extension of rating curve and subject to
error); no flow April 25 to May 9, June 15 to 25, and July 17 to August 21.

Ice.—None.

Diversions.—Above all diversions.

ReauLation.—Regulated by head gates.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
from O to 160 second-feet. Operation of water-stage recorder not satisfac-
tory prior to May 13. Mean daily gage heights determined from recorder
graph by inspection or by use of planimeter. Mean daily discharge deter-
mined by indirect method for shifting control, except as noted in footnote to
daily-discharge table. Records fair. .

Dzscharye measurements of Grandfalls-Big Valley canal near Barstow, Tex., during
the period Mar. 2 to Sept. 30, 1922

[Made by R. G. West]

a Dis- Gage | Dis- Gage | Dis-
Date helght | charge Date height | charge Date belght | charge

Sec.-ft. et || Sec.-ft.
144 ﬁf)r 1 O, 1.22 65.4
87.5 ay 10.. 83 50.3
89.3 b SN 164 | 106

Daily discharge, in second-feet, of Grandfalls-Big Valley canal near Barstow, Tex.,
for the pemod Mar. 2 to Sept. 30, 1922

Day Mar. | Apr. | May | June | July | Aug. | Sept.
1.. 53 20 47 18
2 174 60 19 491 e 18
3. 161 85 19 54 s 18
4. 144 61 19 . 45 18
8ua 145 56 19 57 18
6... 144 59 54 49 18
7.0 8 60 33 44 19
8.. 64 116 44 21
| S 122 42 22
10 53 | 134 41 23
11. 78| 134 61 24
12.. 76| 134 52 |ameeeen ] 26
13 81| 134 48 24
14 63 90 46 24
15.. 79 105 50 2
16 108 106 35 32
17. 90 108 28
18.. 84 93 s
19. 82 105 26
88 106 31
21, 87 104 32
22... 77 102 8 34
23.. 13 106 18 30
- 53 106 18 28
25.. . 70 108 18 28
26.. 87 92| 2.8 28
P 92 90 39 19 28
28... 87 00 46 19 28
29 63 el 4 52 20 31
30027 54 08| 45 2| 32
31... 51 110 |ccmccae]emneena 19 |eemamean

Nortz,.-~Discharge 1y estimated owing to in é.ﬂete record Mar. 2-8, 16, 23—26, Apr M4, May 10,
June 8-14, and 28, o record, Mar. 9-15, Apr. 8-13, and 16-24. Discharge obtained by yins to rating
table gage heights for fractional parts of a day, May 30, 31, June 6, 7, 26, July 11, 16, and Aug No flow
Apr. 25 to May 9, June 15-25, and July 17 to Aug. 21.
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Monthly dzscharys of Grandfalls-Big Valley canal near Barstow, Tez., for the period
May 1 to Sept. 30, 1922 '

- Discharge in sseond-feet
Run-off in
Month aore-ft
Maximum | Minfmum Mean
May (22 days).. [ 110 53 96.3 4, 200
June (19 AaYS) . oo cne e meeee 134 2.3 64.5 2,430
July (16 days) R 61 35 47.8 1,520
August (10 days) coveecnmecnmnncnnemnevemman 20 8.0 V1.7 861
September - 34 18 25.2 1,600

NortE.—See footnote to daily-discharge table.
IMPERIAL HIGH-LINE CANAL NEAR GRANDFALILS, TEX,

- LocaTioN.—4 miles below head gates of canal in Reeves County, 15 miles west
of Grandfalls and 25 miles southeast of Pecos.

ReEcoRrRDs AvarLasre.—March 14 4o September 30, 1922.-

Gage.—Stevens continuous water-stage recorder installed March 14 attended
by United States Geologieal Survey engineers.

DisCHARGE MEASUREMENTS.— Measurements made by wading near gage or from
bridge, 300 feet above gage.

CHANNEL AND coNTROL.—Bed composed of coarse gravel. Banks of earth.
Control not known; shifts. Point of zero flow, 0.20 foot gage datum.

EXTREMES OF DISCHARGE.— Maximum stage during the period March 14 to Sep-
tember 30 from water-stage recorder, 6.08 feet at 9°a. m. April 27 (discharge,
332 second-feet, determined from extension of rating curve and subject to
error); no flow August 23 to September 30.

Ice.—None.

DiversioNs.—Above all diversions. Sand gates, 300 feet above, are 0pened
occasionally for a short time to clean canal,

RecuLarion.—Regulated by head gates.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
from 0 to 150 second-feet and extended above. Operation of water-stage
recorder satisfactory except for short breaks in record. Mean daily gage
height determined from recorder graph by inspection or by use of plan.i~
meter. Daily discharge determined by shifting-control method excep‘b as
noted in footnote to daily:discharge table. Records good.

Discharge measurements of Imperial high-line canal near Grandfalls, Tea; during
the period Mar:. 14 to Sept. 30, 1922

[Made by R. G. West]

Gage Dis- Gage
Date helg Date height

Feet
3.
l

rzal
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Daily discharge, in second-feet, of Imperial high-line canal near Grandfalls, Tez.,
for the period Mar. 14 to Sept. 30, 1922

Day | Mar. | Apr. | May | June | July | Aug. l Day | Mar. | Apr. | May | June | July | Aug.
7.5 162 2.1 16 || 16..... 14 6.8 47 12| 11
9.0 152 2.1 15 || 17....- 14 6.2 | 66 37 11
11.0 152 7.8 14 || 18 13 6.2 | 107 36 11
8.8 152 3.8 13 {1 19.. 6.5 | 104 31 11
7.8 | 145 |eeeo.. 2.5 18 || 200 eenifomaaano 6.0| 84 49 27 11
,6.8 145 1.9 12 || 21.. 6.2 70 44
6.5 132 foooo.. L9 12 1 220 o feeeee 8.2 62 46
8 6.8 132 looe.dl L7 12 i 23... 13 7.7 58
9 5.8 142 L5 12 || 24... 69 3.5 49
10 6.8 131 1.4 12 || 25. 187 3.1} 43
11, 5.2 106 1.2 12 |} 26 215 29| 41
12 6.2 102 1.0 11 || 27.. 312 25] 15
13 8.2 50 1.2 11 || 28... 267 2.5 3.5
4. 15 6.5 82 fecmaeaa 1.2 11 {| 29... 2.1 4.2
15..... 14 6.0 62 joeeaens 12 12 || 30... 190 1.0 3.3
3l..... 7.8 [eeennen 1.2

Nore.—Owing to incomplete record, discharge partly estimated on Mar. 14, 31, May 31, and June 20.

No record Mar, 19-30 and June 1-19. fNo flow Aug. 23 to Sept. 30. Mean dall diseharge tietermmed by

?pplyzi.?g todrgtuxlnglt?ble gage heights for fractional parts of a day Apr. 22-25, Ma.y 10, 13-16, 18-20, 22, 23,
une 27, an y

Monihly discharge of Imperial high-line canal near Grandfalls, Tez., for the period
Mar. 14 to Sept. 30, 1922

Discharge in second-feet
. Run-off in
Month acre-feet
Maximum | Minimum | Mean
April - 312 5.2 53.3 3,170
PR 162 10 77.8 4, 780
June 20-30. 53 3.3 3L9 696
July_._. 37 1.0 13.1 806
August (22 days) 16 5.8 11.8 515

Nore.~—See footnote to daily-discharge table,
IMPERIAL LOW-LINE CANAL NEAR GRANDFALLS, TEX.

Locarion.—Opposite gage on Pecos River near Grandfalls, 3 miles below head
gates of canal and 4 miles west of Grandfalls, Pecos County.

REcoORDS AvAILABLE.—March 29 to September 30, 1922.

Gaee.—Stevens continuous water-stage recorder installed March 29; attended
by United States Geological Survey engineers.

DisCHARGE MBASUREMBNTS.—Measurements by wading or from footbridge near
gage.

CHANNEL AND cONTROL.—Bed of canal consists of clay, gypsum, and silt. Banks
of earth. Control not known but shifts. Point of zero flow about 0.66 foot.

EXTREMES OF DISCEARGE.~——Maximum stage during period March 29 to Septem-
ber 30, from water-stage recorder, 3.87 feet at 1.30 p. m. April 27 (dis-
charge, 215 second-feet, determined from extension of rating curve and
subject to error). No flow July 25 to September 30.

Ice.—None.

DiversioNs.—Above all diversions. Sand gates 114 miles above opened ocea-
sionally for short periods.

ReauraTioNn.—Flow regulated by head gates.
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Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
from 0 to 160 second-feet and extended above. Operation of water-stage
recorder not satisfactory. Mean daily gage height determined from recorder
graph by inspection or by use of planimeter. Daily discharge ascertained-
by indireet method for shifting control, except as noted in footnote to daily-
discharge table. Records poor.

Discharge measurements of Imperial low-line canal near Grandfalls, Tez., during
the period Mar. 29 to Sept 30, 1922

[Made by R. G. West]

Gage Dis- G
Date height | oharge Date heisg?t
Feet Sec.-ft. Feet Ste. 2{8.
Apr. 4 108 13.3 || May 15. -
| (R .85 50 [ June 20, o L 87 33.5
28 ecccanea—— - 3.34 162 .

Daily discharge, in second-feet, of Imperial low-line canal near Grandfalls, Tex., for
the period Mar. 29 to Sept. 30, 1922 .

Day Mar. | Apr. | May | June | July Day Mar, | Apr. | May | June |rJuly

7.2 123 1.8 501 20 64 0.5

8.0 114 5.8 2.8 48 18 34 .5

14 118 5.8 3.6 4,81 38 33 2.8

14 119 7.5 3.2 50| 32 | 34 4.0

10 118 8.5 1.8 481 38" 34 2.5

80| 107| 8.8 1.8 50f 2 38 L5

6.8 102 8.5 1.5 5.2 85| 28 1.5

8.5 106 | 11 L5 9.3 10 1.2

58 98 8.8 L5 41 7.8 .5

5.2 98 7.8 Lo 106 5.8 |oneaces
11 4.8 66 8.5 I N . 106 4.8
) R I, .ee] 8.0 90 9.7 1.2} 27 193 3.8
13 5.0 66 [ 12 1,0 1 28 178 2.2
14 5.2 41| 19 1.0 | 29, 8.0 | 163 2.2

15, 4.8 25 34 .8 g? ; g 148 © 2.0 [eeenens

Nore.—Owing to incomplete record, record doubtful May 5-14, June 2 to July 10. Record Hartly
estimated Mar. 20. No record May 23 to June 1. No flow July 25 to Sept. 30. Gage heights applied
rating table for fractional part of a day April 3, 2‘3, 24, May 12, 13, 18~20, June 22, and 23.

Monthly discharge of Imperial low-line canal near Grandfalls, Tex., for the penod
Mar. 29 to Sept. 30, 1982

Discharge in second-feet
Month - Run-offin
Maximum | Minimum | Mean )
March @ days)- : 8.0 7.5 7.77 46.2
3 ¢ | SR 193 4.8 36.3 2,160
sy 1-22__ 123 8.5 7.3 3,110 .
June 2-30- . ) - 64 20| 159 914
July (24 days)..... f 4.0 .5 1.69 80. 4

NorE.—See footnote to table of daily discharge.
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MISCELLANEOUS MEASUREMENTS

Miscellaneous discharge measurements in weste;m Gulf of Mexico drainﬁge basins
during the year ending Sept. 30, 1922

\

Tributary to or divert- Dis-
Date Stream ing from— Locality hadga?t charge
Feet Sec-ft.
Oct. 9 | Sabine River....... Gu.lt of Mexico......... Logansport, La., at peen| 82.40 169
9 do Logansport, La.. .ahove | 22,40 168
7 Neches River. do. E%ale, 1. SO, & 7.90 721
8 do. 8 502
10 Tri.nity River Riverside, > SO 320
Nov. 16 | Brazos River_...... do Granbury, Tex., 200 Toel De- 4.2
low highway bridge.
Oct. § do do. Rosenberg b S S «6.97 5,450
Aug, 31 -----do do. do ©2.96 1,218
Bept. 27 do do. 42,12 848
Nov. 6 Mlddle Forkof Con-| Concho River_________ Near San Angelo, Tex., at 7 L9
cho River. mii‘le crosainé
& | South ConchoRiver|. ____d0.ccccouanemcanunn 29
5 | Christoval ditch.... Diverts from South mile abovse Christoval, 5.9
Concho River. Tex at road crossing.
4 | San Saba River.....| Colorado River....... Fort  McKavett - Menard 12.4
. road crossing at Fort Me-
Kavett, T
17 ' [ TR, NS do. Dam site at Domn s ranch, 25
. ?i‘o above Saba,
'ex.
4 | Clear Creek........ San Baba River....... Menard - Fort McEKavett ... 15.7
1'Fad crossing near Menard,
ex.
4 | Noyescanal ....._. Diverts fron S8an Saba | 4 miles above Menard, Tex_.|........ . 2.6
ver. .
18 | Fleming Spring..... San Saba River_ - Flgn;)ing ranch near San |........ b3
aba,
d0.aue---. . Roa crossing nsar San Saba, 53
do...._. Near San Saba, Tex. 2.1
Barton Creek. ... Near Austin, Tex..... 3.6
do 1.3
do b7
ado. b N 1
do .0
do NN
do.. 0
do. 7.6
do. 6.0
do.- 5.0
do. 3.0
d0.ae-.. .8
do._.. L}
_..do. R b,05
Sandy Creek.. .u.... 30(])E %gg;etnabovepumping plant { ... .0p
Gulf of Mexico..___... Storage dam site near Berg- 62.4
heim, Tex.
L [+ Y RN B« [ SRS 3L5
Gaudalupe River......| San Ma.reos-Austm €rossing |.cooe... 219
at San Marcos, Tex.
..... do do 194
do l 1+ T 172
do. O 1 R 170
) do. T 1 IO, 152
' do PO 1 IO e 187
May 17 |-.... do.. o|ennn-do - ..do 286
June 12 |..... {4 [+ TP PR do. L P 275
July 8 ... {11 S do. PR T TSR S 28
b1 T R do. A e do. 23%
Aug, 5| ___. do ——— do do. 1
< 20 TR s [ SO .0 do 182
Sept. 6 Medma. River...... San Antonio River.... Wen- %bove reservoxr, near 10.4
Bandera, Tex.
Jine 21 | Rio Grande......... Gulf of Mexico...._....| R SO I , 000
25 1.Camy drain.." Mlﬁslb'}éN.. Memedes Tes.. dej8, 400
25 1 Rio Colorado....._.|____. d ................. Harhng .............. de72, 600
Oct. 18 | Pecos River. ... Rio Grande. . ....... Sand Lake dam site 1 miles|_.......

aU. S. Weather Blreau gage.

b Estimated.

above Riverton, Tex.

¢ Discharge more than flow of springs. 'Turbines above opened during measurement,

d Slope measurement.

¢ Caused by Rio Grande overflow of June.
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Miscellaneous discharge measurements in western Gulf of Mexico drainage basins
during the year ending Sept. 30, 1922—Continued

Tributary to or divert- Gage | Dis-
Date Stream ing from— . Locality height | charge
Feet | Sec-ft.
June 14 | Pecos River........... Rio Grande........... Bankheati highway near | ¢3.28 443
Pecos, Tex.
Aug. 8 |..... do.. Ui {1 SUURNRSSUN I do i e.45 1.6
Apr. 7 [o..-. do d0.o-. 20 miles southeast of Shef- 168
fleld, Tex., below mouth of
Independence Creek,
Mar. 25 | Boxley canal..caueo... Di}x‘zierts from Pecos | Pump near Barstow, Tex...|........ 12,5
ver. i
July 13 | @0 U [ SRR SR do.... 12.5
27 | Moore’scanal. . _._._. Diverts from & spring..| Near Balmorhea, Tex 5.9
20 | San Solomon Springs..| Pecos River. do 37.0
. A‘Sr. 8 | Comanche Springs -.-do. Fort Stockton, Tex. 45.6
July 28 'l‘rl?_[y’s1 Johnson Well [._.._ [+ 1/ SRR Near Stockton, Tex.. 56
0. 1.
28 Grlgnti- Devlin Well |. do. ceeefenn--do. [ (R 3.3
0. 4.
Apr. 7 | Independence Creek do. mﬂrr;‘iilesTsoutheast of Shef- [.oceeeen 21.0
. eld, Tex.
Oct. 9 | Goodenough Spring...| Rio Grande Near Comstock, Tes...... 187
Nov. 18 do. do. -..do. eaea} 181
Oct. 6| Devils River... B 1) Proposed dam site, 10 miles I........ 202
above mouth and 15 miles
from Del Rio, Tex.
7 do do. .--.| Del Rio-Comstock highway 200.
bridge near Del Rio, Tex.
Dec. 13 do. v....do do. 278
Oct. 7 do. do. Railroad bridge- 14 mile 342
above old gage at Devils
» River, Tex.
7 do S SO 300 fost below location of old 344
. gage at Devils River, Tex. | ’
5 | San Felipe Springs.. do. Del Rio, TOXcueceeamcaccncalacacans 84,8
s J. 8. Weather Bureau gage.
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